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ABSTRACT 

A two-year study on the effects of adopting the 1970 
revision of the New York State Regents Earth Science Syllabus cn 
teachers 1 teaching strategies and educational opinions and students' 
abilities and performance was reported. A total cf about 30 teachers 
and their classrooms were used. One group used the old syllabus in 
the first year and the new syllabus in the second year. The ether two 
groups used the new syllabus in both years. Instruments employed 
included: a classroom activity checklist, classroom tapes, a process 
of science test, a teacher opinion scale^ an earth science test, and 
the Regents Earth Science Examination. Results obtained indicated 
differences between teaching strategies, but not opinions, for 
teachers who changed to the new curriculum. Teachers participating in 
the development of the new curriculum held new opinions. No advantage 
to students 1 learning under either curriculum was observed concerning 
the ability to use the processes of science. Student achievement was 
specific to the material used in the classroom. (CC) 



ERLC 



US OE PAP TMEN T OF HEALTH 
EDUCATION A WELFARE 
NATIONAL INSTITUTE Of 
EDUCATION 

»M*S DOCUV^Nf MAS tUlN H|P«0 
OUCCO tXAfltY AS Ut(fiVtt) t POM 
»M| Pfr HSON 0« OWOANl/AIlON OUlGlN 
A|*N<. t! POINTS Of VII W 0« OPINIONS 
S»Af| O 00 NOT NfCfSSAPlt V »{ f>ttt 

EM n« 1 Rpnnr*i* Nl 0,f ,f 4At nauonai tusntuit oi 

* "^r^ i oik aiion position o» poi«< v 



Project No. 2B007 
Grant "No. OEG-2-22B007 



James R. Orgren 
State University College of New York at Buffalo 
Through The Research Foundation of the State University 
of New York 

Box 7126, Albany, New York 12224 



THE EFFECTS OF AN EARTH SCIENCE CURRICULUM REVISION ON 
TEACHER BEHAVIOR AND STUDENT ACHIEVEMENT 



June 1973 



U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 



Office of Education 



Regional Research Program 



ABSTRACT 

This study sought to determine the effects whi A\ adop- 
tion of the 1970 revision of the New York State Recent > Earth 
Science Syllabus had on several teacher and student variables. 
The primary focus of the study, however, wis on chanr^ i*i 
teaching behavior which could be attributed to the adopvion 
of this new science curriculum. 

Approximately thirty teachers and their classrooms 
from each of three populations of Regents earth science teach- 
ers participated in this two year study. One group used the 
old syllabus in the first year of the study, and the new syl- 
labus in the second year of the study. The other two groups 
used the new syllabus in both years of the study. 

From the findings of this study, It can be concluded 
that teaching strategies employed under the old curriculum and 
the new curriculum differ. When teachers change to the new 
curriculum, they change their teaching strategies, uut not their 
educational opinions. Teachers who participate in the develop- 
ment of a new science curriculum seem to hold educational opin- 
ions which differ significantly from those held by the general 
population of science teachers. 

otudent achievement on tests of earth science know- 
ledge seems to be specific lo the earth science teach I nr mater- 
ials employed. There appears to be no advantage to Learn 1 nr. 
under either curriculum, as far as improvement in ahlli\y to 
employ the processes of science is concerned. 
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CHAPTER I 
Introduction 

Between* 1953 and 1970, science educatJon was radi- 
cally affected by a new mode of science curriculum develop- 
ment , stimulated and largely funded by the National Science 
Foundation, iiost of the products of this period of active 
curriculum development are nationally known by their alpha- 
betic designations. For example , the Physical Science Study 
Committee produced PSSC physics, the Biological Sciences Cur- 
riculum Study produced BSCS biology, and the Earth Science 
Curriculum Project produced ESCP earth science. Such pro- 
ducts will be referred to in this report as "the new science 
curricula" . 

The new science curricula differed from one another 
with respect to disciplinary concern, but were remarkably 
alike in several other respects. Hurd and Rowe (1964, p. 286) 
point out tnat the "developmental procedures for each project 
were substantially the same, even though each of the NSF cur- 
riculum groups worked independently". 

The procedures used in the development of the new sci- 
ence curricula followed the pattern set up by PSSC. Scientists 
in one discipline, classroom teachers, and science educators 
were assembled at curriculum development centers, and charged 
with planning and writing a new curriculum which would have the 
potential for widespread adoption. After objectives were es- 
taolished and preliminary versions of curriculum materials, in- 
cluding text, teacher \s guide and laboratory equipment had 
been prepared, these materials were tried out in the classroom 
and laboratory. Feedback from the trial period guiaed further 
curriculum revision, whicn ultimately- led to production of the 
final version of the curriculum. 

The new science curricula were also marked by common- 
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ality of' overall objectives). i.urd and Howe (196*!, p. 236) 

list some of the objectives common to the various projects, 

The purpose of instruction is to ucvoiop an understanding 
of current ncl-'in,'. Lo Knowled^/ , Lcs concepts and methods 
of inquiry. Vexth.jckj were organized around large themes 
. or principles of science to provide unity and sequentiaJ 
coherence. Laboratory activities we^e designed to be less 
illustrative and mure investigative and quantitative than 
they had been. 

Furthermore (pp . ,'86-7 )', 

A teaching style consistent with the purposes of the "new" 
science course was required. The new movement in science 
instruction is as mucn a matter of improved teaching me- 
thods as of new goals and up-to-date content. 

with respect to this latter point, Kamsey and Howe (1969, p. 62) 
point out that, 

The science course improvement projects are considered 
by their proponents to be more than just course descrip- 
tions: they are expected to define instructional pro- 
cedures. 

blankenship (i9o7, D. 622) says, "The new science curricula 
are devised so that t*ie suggested techniques of teaching are 
essential to the success of the program". 

The large number of summer' and in-service institutes 
funded by NSP for the specific purpose of training teachers 
in the utilization of the various new curricula attests to its 
desire to acquaint teachers with the teaching strategies con- 
sidered to be in conformity with the objectives of the new cur- 
ricula. Funding of the institute program, however, would not 
permit this type of in-service training for all the science 
teachers in the country, :;o the new science curriculum materi- 
als were accompanied by very complete and explicit "teachers' 
guides" which it was hoped would make the new curricula at 
least partially "teacher proof". 

The Proolem and ito Significance 

Unless the field of science curriculum development is 
to become a random series of untested theories and fads of the 
moment, it is crucial tnat curriculum implementation be accom- 
panied and followed by research into attainment of the objec- 
tives which guided development of the curriculum in question. 



Attainment of all the objectives of a curriculum move- 
ment as extensive and expensive as that of the sixties should 
be fully researched. As will be seen in Chapter Two, there 
has been uneven research attention given to the several objec- 
tives of the new science curricula. Particularly deficient 
has been the attention given to the objective of changing 
teaching behaviors. Even though techniques have been avail- 
able for measuring changes in teaching behaviors, very little 
research has investigated the link between adoption of a new. 
science curriculum and teaching strategies employed by the 
teacher. As will be evident in Chapter Two, those studies 
which have attempted to deal at all with this problem have 
done so by comparing the teaching behaviors of teachers using 
one of the new science curricula with those of teachers not 
using the new science curriculum. Those using the new science 
curriculum had ordinarily volunteered to teach the new materi- 
als; those not teaching from the new materials had often had 
the opportunity to try them, but had declined, and continued 
to teach whatever type of science course they happened to be 
teaching at the time. Differences found in teaching stra- 
tegies employed by such groups of teachers have sometimes 
been ascribed to the curriculum used. This conclusion, how- 
ever, is not fully warranted, considering the design used. 
Firstly, it is not clear against what the new curriculum is 
being judged. "Non-BSCS biology", "non-ESCP earth science", 
leave much to be desired in terms of specificity. Secondly, 
and more important, it is not at all clear whether it is curri 
culum factors, cr initial selection factors that are being 
measured in such studies. It is quite possible that teachers 
who voluntarily adopt one of the new curricula may have pre- 
viously employed different teaching behaviors from those used 
by teachers electing to continue using materials with which 
they are familiar. Are behaviors more "progressive" because 
of the curriculum or because of characteristics in the teacher 
trying the new curriculum? The review of research to be dis- 
cussed in Chapter Two indicates that this question has not yet 



been answered . 

Vo des.ir;n a study which would control for these fac- 
tors is not difficult,. Ur.e vec,u; iviacnt io that both the old 
and che new science ^ufi'^^iu in: cl'.uriy spvcjfxed, prefer- 
ably in terms of t^aohinr; inatoriaj s , -dvot*at«,d teaching pro- 
cedures and final exams r'iveii to students in each group. (The 
final exam may swrve a:; a concrul on curriculum utilization.) 
A second requ Lrciiient , of fundanivn.,u i. mhvoi**. in.-:, is that a 
group of teachers be foli„»v/\'d li^u-'li th" tr:-.ro.i t ion from 
use or traditional materials Into „neL. . 1 i! J edition of the 
new science curriculum. it would bo ino,*l advantageous if the 
group ma«cin,; such a transition could consist of teachers who 
had not taken advantage of previous opportunities to use the 
new materials, and aiupted thun only when their use was man- 
dated. 

While deoicnint; sucn research is simple enough, ob- 
taining relative Ly iarfe Supples of teachers and classrooms 
unoer the desired conditions is r:*ucri more difficult. As v/ill 
be seen in the following section, tntr desired groups and con- 
uitions were available for- the research described in this re- 
port . 

Before considering the specific curriculum and con- 
Jit ions of adoption with which this study will deal, it seems 
appropriate to oriofiy Je.^crioe the scop* of the problem to 
oe dealt with by this sruay. Vho overall problem is, "What 
effects on toachir.tf bonaviors and on student achievement can 
be ascribed to the ^uopticn of one of the new science curri- 
cula? 11 Since our educational sysw.m hinges on the assumption 
that what the teacher does in the classroom is a basic ingre- 
dient of the teaching-learning process, .It is important to 
know whether the new science curricula are modifying the be- 
haviors of the teachers who adopt them. Investigation of one 
of the new science curriculum 1 s effect on teaching strategy 
will constitute the principal focus of this study. 

Since conditions of adoption constitute part of the 
design of the study, ana it is Hypothesized that selection of 
teaching materials is partially a function of the educational 



opinions of teacher it seemed desiraole to measure these 
opinions at the beginning of tne study. Measuring these opin- 
ions several times during the course of the study made it pos- 
siuie to determine If opinions changed after exposure to the 
new science curriculum. 

Since the new science curricula include among their 
ob j ec tives the enhancement of student ability to employ the 
processes of science, and of growth in knowledge of a specific 
discipline, it was deemed desirable to include measurement of 
these abilities within the scope of this study. Inclusion of 
tnese latter variables permitted comparison of the results 'of 
tnis study with research on the effects of adopting other new 
science curricula. It also permitted a comprehensive analysis 
of the success of one of the new science curricula in attaining 
the major objectives which* guided its development. 

In summary, the problems dealt with in this study were 
concerned witn the effects of adopting one of the new science 
curricula. The study sought to determine if adopting the 
revised version of the New York State Regents Earth Science 
Syllabus , 

1. changed the teaching strategies used by the teacher 

2. changed the educational opinions of tne teacher 

3. increased the students ability to employ the pro- 
cesses of science 

1* . improved the student 1 :; performance on a test of earth 
sc ience knowledge 
Considering tno energies that were expended in revising 
the Regents earth Science Syllabub, and the number of students 
and teachers affected by their adoption, it seems essential 
to discover as much as possible about the total impact of this 
curriculum on the classrooms involved. 

.Setting cf the Problem 

During the years 196 ; !-o5> several scnools in New 
YorK state served as trial centers for the materials being pre- 
pared by ESCP. In 1966, It was uecided by the Bureau of Secon- 
dary Curriculum Development of the New York State Education 
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Department that a complete revision of the Regents Karth 
Science Syllabus should be undertaken. This revision was 
based in part on the experience of Mew YorK State teachers 
with the ESCP program, but curriculum materials were to be 
developed that would meet the needs of New York State students. 

An Earth Science Syllabus Revision Committee was form- 
ed to guide the process of revising the syllabus. Guide- 
lines developed by the Committee (Bureau of Secondary Curri- 
culum Development, 1970, p. iii), 

described a philosophy and approach for a new course of 
study in earth science that would be: 

1. .student activity oriented — Students should be ex- 
posed to a learning environment in which they would 
be active participants. Laboratory and field ex- 
perience should be the focal point of this program. 

2. investigatory in approach — The learning activities 
should be oriented toward an inquiry approach, pla- 
cing the student in the role of investigator. 

3* interdisciplinary in content — The course content 

organization should integrate the traditional earth 
science subject areas. Emphasis should be placed 
on the analysis of the environment, and the pro- 
cesses affecting it. (Emphasis in the original) 

A listing of the "Process-of-Inquiry Objectives 11 and 
"Course-Content Objectives" is found in the preface of the 1970 
Syllabus. (See Appendix A ). These objectives are in close 
agreement with the ESCP "themes" described in the teachers 1 
guide to Investigating the Earth. (Earth Science Curriculum 
Project, 1967, v. 1, pp. 1-Jj) 

The objectives in the 1970 Regents Earth Science Syll- 
abus differ considerably from those expressed and implied in 
the 1962 Regents Earth Science Syllabus (Bureau of Secondary 
Curriculum Development, 1962). For example, the "Table of 
Contents" of the 1962 version of the syllabus is almost entirely 
topical, and is multidisciplinary rather than interdisciplinary. 
(See Appendix A ). Although the earlier version stresses the 
importance of laboratory work ("laboratory work is an essential 
and integral part of the earth science course", Bureau of Sec- 
ondary Curriculum Development, 1962, p. 3), there is no curri- 
cular provision for integrating the "activities" with the "out- 
line of topics.". Despite disclaimers to the contrary, a number 
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of the "activities" described in the 1S>61 l iana book of Activi - 
ties to Accompany the Cours e of S tudy in Kar tn science (Bureau 
of Secondary Curriculum Development, 1961) are teacher demon- 
strations. Ccarceiy any of the invest Stations* in the labora- 
tory supplement to the 1970 version of the syllabus (Bureau of 
Secondary Curriculum development , 1970) are designed for teach- 
er demonstration. The activities in the earlier Handbook of 
Activities are mostly topical, f act-oriented , and have lit- 
tle relationship to one another. The investigations in the 
1970 supplement attempt to develop knowledge of concepts and 
relationships. The laboratory investigations are closely in- 
tegrated to each other through the structural framework of the 
syllabus. Probably the clearest indication of the integral 
part which tne developers of the new syllabus assign to the 
laboratory is to be found in tne "Matrix of Investigations" 
which precedes each "Topic" in the supplement to the sylla- 
bus. Following the conceptual outline of the syllabus these 
pages are designed to help the teacher select laboratory in- 
vestigations from the supplement which will develop the con- 
cepts and relationships outlined in the syllabus. The matrices 
serve to reinforce the admonition in the preface of the syl- 
labus (Bureau of Secondary Curriculum Development, 1970, p.x), 

While the investigations have been placed in a "supple- 
ment", it should be clearly understood that they are not 
supplementary — thoj/ are essential , and c omprise t_he_ core 
of the course . "(Emphasis in original.) 

Thus it is seen that the new syllauus not only pro- 
poses a new set of concepts to bo learned by the student; it 
also supplies a conceptual structure within which these con- 
cepts are to be related. Lore important iy, beyond concept 
and structure, It strongly advocates that laboratory investi- 
gation be considered the normal and usual mode of instruction. 

Because of the magnitude of the; change in content and 
teaching strategies envisioned oy the Revision Committee, it 
was decided that a lar,;e number of earth* science teachers 
would oe involved in the revision process. it was tnought 
that this would help to ensure that the materials would be 
firmly based on classroom experience, and would acquaint as 



many teachers as possible with the new materials on an in- 
service basis during the period of their development. Under 
the direction of Roger Ming, then an Associate in the Bureau 
of Science Education, an ambitious plan was conceived which 
was to involve more than 150 Regents earth science teachers 
from all across New York state in the revision, trial and re- 
finement of earth science curriculum materials over a period 
of four years. During this period, these teachers participa- 
ted in writing conferences, discussion sessions, instruction 
periods, and practical experimentation with a large variety 
of new laboratory investigations in earth science. State- 
wide conferences combining these aspects of curriculum devel- 
opment were held as many as four times per year during the 
period of revision. Forty to fifty teachers usually attended 
these sessions. Between state-wide meetings, local centers 
of four to eight Regents earth science teachers met bi-weekly 
to exchange their experiences concerning the new syllabus, and 
to work out revisions of laboratory investigations, create 
test items and refine objectives. The feedback from these ses 
sions guided the Revision Committee in its overall direction 
of the process of revising the new syllabus. 

During the period of curriculum revision (1965-69), 
the new materials and the Special Regents Exams prepared for 
use with them could be used only by those teachers who were 
formally participating in their development. In 1969, the 
Bureaus of Secondary Curriculum Development and of Science Edu 
cation decided that the. revised materials would be offered to 
all high schools in the 'state on an optiona l basis in the fall 
of 1970, and that in the spring of 1971, two forms of the Re- 
gents Earth Science Examination would be offered, one for each 
version of the syllabus being taught. 

Beginning in the fall of 1971, the revised version of 
the syllabus replaced the prior version, and in the spring of 
1972, there was only one version of the Regents Earth Science 
Examination offered, constructed to measure attainment of the 
objectives of the new syllabus. Thus, beginning in the fall 
of 1971, all schools which wished to continue offering Regents 



earth science were required to offer the revised version of 
the course. 

In the fall of 1970 then, there worn to be three groups 
of Regents earth science teachers in New York state: 

A* Those electing to continue teaching the regular version 
of the syllabus 

B. Those electing to begin teaching the new syllabus in the 
first year that its use was open to -any school which 
wished to use it 

C. Those teachers who had previously helped to develop the 
new syllabus, and who were now using it for the second 
or more year. 

In the fall of 1971 > all teachers who wished to con- 
tinue teaching Regents earth science were expected to use the 
new syllabus. Thus, the teachers of Group A went through a 
mandated transition from the old (regular) syllabus to the new 
(revised) syllabus in the fall of 1971. 

The revision and adoption of the Regents Earth Science 
Syllabus of New York state thus provided a unique opportunity 
to engage in a controlled study of the adoption of one of the 
new science curricula. In this study, both M new n and "old 11 
curricula are clearly defined. More importantly, an identifi- 
able group of teachers and classrooms can oe studied both be- 
fore and after curriculum adoption. 
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CHAPTER II 

Review of tlie Literature 
Introduction 

Evaluation of the effectiveness of the new secondary 
science curricula has been guided, at least partially by the 
stated objectives of the various projects. Three kinds of 
evaluative effort are especially pertinent to this study. Since 
certain kinds of student understandings and behaviors were 
stressed by each of the new programs, evaluation of the new 
programs quite naturally analyzed student performance on meas- 
ures of these understandings and behaviors. Since the new 
programs prescribed specific methods of instruction, a few stu- 
dies have analyzed the effects of adoption of the new curri- 
cula on classroom instructional procedures and instructional 
climates. Since teacher educational opinion is presumed to 
be related to teaching style and curriculum adoption, a re- 
view of research in this field will be reported. 

Finally, because this study undertakes a rather com- 
prehensive summative evaluation of one of the new science cur- 
ricula, a brief review of other comprehensive science curricu- 
lum evaluations will be presented. 

Effectiveness of the New Science Curricula 
Relative to Student Variables 

Of all the studies conducted on the effectiveness of 
the new science curricula, tho-se which have focused on know- 
ledge outcomes on the part of students constitute the largest 
single fraction. Ramsey and Howe (1969) surveying the liter- 
ature in I969 found about twenty studies devoted to this aspect 
of the new curricula. By and large, the studies found that 
students who have been exposed, to one of the new curricula out- 
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performed students using traditional materials on tests de- 
vised for the new materials, and that students using the new 
materials did approximately as well on tests of traditional 
material as did students taking a traditional course. In 
earth science, however, Schirner (1967, p. 6l) found that, 

ESCF students do significantly ' better on the ESCP final 
examination ♦ The non-ESCP students do significantly 
better on a general earth science final [traditonal] 
examination. 

The Psychological Corporation (Champlin, 1970) obtained simi- 
lar results in an early (1964-65) study with ESCP and tradi- 
tional classrooms. Champlin and Hassard (1966), however, 
found no significant differences on the ESCP final between 
ESCP and traditional groups. A study by Sargent (1966) con- 
trolled for the teacher variable, insofar as it distinguished 
authoritarian from permissive teachers with the McGee F Scale, 
and reached the same conclusion as Sargent: the achievement 
of students in ESCP and traditional classrooms showed no sig- 
nificant difference on the ESCP final examination. 

Except for the area of earth science, it appears that 
not only do students under the new science curricula do bet- 
ter on tests designed for the new programs; they also generally 
do as well as the students under traditional programs on tradi- 
tional tests. The lack of consistency with respect to earth 
science remains unresolved. Part of the problem, as Champlin 
(1970) points out, is that none of the earth science studies 
reported above clearly defined the "traditional course", hence 
tnis constitutes an uncontrolled variable. Champlin (1970, p. 
38) goes on to suggest, "Comparative studies will become more 
meaningful when this factor is given greater attention". The 
present study will control this variable, since the "tradi- 
tional group" will be defined as those teachers and students 
using the regular version of the New York State Regents Earth 
Science Syllabus. 

It is obvious from the prior description (See Chapter 
I) of the objectives of the new curricula, that student under- 
standing of the nature of the scientific endeavor and of the 



processes of science were of prime importance to the curri- 
culum developers. Yet, by the end of the sixties, Ramsey and 
Howe (1969) reported that less than a dozen studies had exam- 
ined problems related to these objectives. Tests were devised 
which attempted to measure these understandings on the part 
of the students taking science courses. Some commonly used 
standardized tests were: Test on Understanding Science (TOUS) 
(Cooley and Klopfer, 1963 ) and the Processes of S cience Test 
(Psychological Corporation, 1965)* Yager and Wick (1966) and 
Gennaro (196^ ) found that BSCS students in a multi-reference, 
laboratory oriented course made greater gains on TOUS than 
students in a course which did not emphasize these aspects 
of instruction. Troxel (I968) found that students in CHEM 
Study and CBA chemistry classes made significantly greater 
gains on TOUS tnan students in traditional chemistry courses. 

Only three curriculum evaluation studies were found 
which related student ability to employ the processes of sci- 
ence to type of curriculum employed. Two used the Processes 
of Science Test (POST); both of these studies compared BSCS 
classrooms to non-BSCS classrooms. Wallace (1963) reports 
that while mean fall to spring gains on this instrument only 
ranged as high as .55 on a forty point scale, there was a 
slight, but statistically significant difference in favor 
of the control group. Kochendorfer (1967 > p. 82) on the other 
hand reports that, 

Those classes using BSCS materials and employing prac- 
tices advocated by BSCS had significantly greater gains 
in pupil understanding of the nature of science as meas- 
ured by POST than those classes using other materials and 
employing other classroom practices. 

Welch (1972c) reports that PSNS (Physical Science for Non- 
Science Majors) students did not make significantly greater 
gains on the "Science Process Inventory" than did non-PSNS 
students . 

Cn the whole, the research would tend to support the 
hypothesis that students taking the new science courses tend 
to develop better understanding of the scientific enterprise. 
There is uncertainty, however, about the effectiveness of the 



new curricula in promoting the ability to employ the iJimoob- 
oes of science; further research is needed to reuolve the 
issue. . 

Effectiveness of the New Science Curricula 
Relative to Teaching Behaviors 

As was shown in Chapter I, a prime objective of the 
new science curricula was to accomplish a change in the in- 
structional procedures employed by the teachers who used the 
new science curricula. The major purpose of the present study 
is to determine whether one of the new curricula accomplished 
this objective. Before reporting the findings of the few 
studies which have investigated curriculum effects on sci- 
ence classroom behavior, it seems appropriate to briefly re- 
view the broader field of classroom behavior research. 

The assumption of all classroom behavior research is 
that behaviors of both teacher and student are observable , and 
that they can be categorized. Classroom behavior can be ob- 
served and categorized by an outside observer who is present 
in the classroom, but who is net participating in the inter- 
action between teacher and students. Behavior can be recor- 
ded on audio or video tape for ialer analysis by an oubside 
observer. Teacher behavior can also be observed and categor- 
ized by an observer (e.g. students) who regularly participate 
in the activities of the classroom. The first two methods of 
observation may be cabled external because they are accom- 
plished by observers external to the classroom. The latter 
method of observation may be called internal, since a member 
or members of the classroom report on the activities, occuring 
there . 

Among instruments for external measurement of class- 
room behaviors, Medley and Mitzel (1963) distinguish between 
category systems and sign systems. Category systems consist 
of a finite set of categories constructed in such a way that 
every item of behavior may be categorized under only one of 
the categories. At the end of an observation session, tallies 
can be made of the frequency of occurence of each behavior. 
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Sign systems do not require that each item of behavior 
be categorized. Their concern is to discover if certain pre- 
selected behaviors occur in the classroom under observation. 
Sign systems usually have a larger number of items than 
category systems, and can thus report on more specific types 
of behavior, but they are not able to report the relative fre- 
quency with which behavior in each of the categories occurs. 

The most widely used category system is the inter- 
action analysis system devised by Flanders (1967), which fo- 
cuses primarily on the mode of influence, direct or indirect, 
used by the teacher. Data obtained by use of the Flanders in- 
strument may be summarized in several ways, but the most com- 
monly used summary statistic is the ratio of Indirect to Di- 
rect behavior time, called the ID ratio. 

Several science education researchers have used the 
Flanders instrument, but much science education research has 
focused on problems for which the Flanders instrument is not 
appropriate. For this reason, several science education re- 
searchers have devised their own instruments for observation 
of science classroom behaviors. Lvans and Balzar (Evans, 1969) 
for example, devised the "Biology Teacher Behavior Inventory", 
a category system with the following categories: Management, 
Control, Release, Goal Setting, Content Development, Affecti- 
vity, and Undecided. Fischler and Zimmer (1967-68) constucted 
a sign instrument having three dimensions of classroom analysis: 
Teaching Techniques, Teacher Questions, and Characteristics of 
Teaching. There were sixteen categories of Teaching Techniques, 
five categories under Teacher Quest ions 5 and three categories 
under Characteristics of Teaching. 

Parakh (1968) developed a "Category System for Inter- 
action Analysis in Biology Classes" which had seventeen" major 
categories of behavior, distributed in five dimensions: Eval- 
uative, Cognitive, Procedural, Pupil Talk, and Other. Hassard 
developed the "Science Teacher Behavior Code" (1970) which has 
five major categories, twenty-nine subcategories and four in- 
dices of teacher behaviors. It was developed primarily for a- 
nalysis of video-taped science classes. Smith (1970) developed 
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the "Classroom Observation Instrument Relevant to the Earth 
Science Curriculum Project 11 for use in his study. There are 
ninety categories in this instrument distributed among four 
major instructional groupings: Text, Pre-Laboratory , Labora- 
tory, and Post Laboratory. 

The instruments described so far were devised to be 
used by external observers of the classroom. Internal obser- 
vations of classroom procedures are most commonly obtained 
from students in the classroom being observed. Most instru- 
ments used in this type of research in science education have 
been based on Kochendorf er ! s (1967) "Biology Classroom Acti- 
vity Checklist 11 . This instrument will be described at some 
length in the 11 Instrument 11 section of Chapter III of this re- 
port, so attention will now be directed to the rationale sup- 
porting the use of such an instrument to measure teacher 
classroom behavior. 

Reed (1962) found student reports of teacher behaviors 
to have reliabilities in the range of .80 to .90. His conclu- 
sion on reliability of student reporting on teacher behaviors 
is (1962, p. k75)> ' 

The stability of pupils 1 responses concerning these 
teacher characteristics clearly indicates that pupils do 
perceive the teacher in a fairly uniform fashion, and can 
report their perceptions if given an opportunity to respond 
to specific behavior items. Certainly one implication is 
that regardless of the many differences among pupils in the 
classroom, the image the' teacher establishes is surprising- 
ly uniform. 

Remmers (1963) approached the reliability of student 
ratings from several points of view. He found that reliability 
of student ratings of teachers was a function of the number 
of ravers. He found twenty-five or more students to be as re- 
liable as the better educational and mental tests available. 
He found that there seemed to be little relationship between 
ratings and grades awarded by the teacher- Alumni after ten 
years agreed with students currently rating the same teacher. 
The halo effect was found to be negligible; students discrim- 
inated reliably between the different aspects of the teacher's 
personality and of the course. The popularity of the teacher, 



or participation in extra-class* activities had little rela- 
tionship with the ratings. 

Cogan (1958) found that scudon.ts were able to discrim- 
inate reliably among a variety of teacher bahaviors. Using 
split-half techniques, Leeds (19'17) found that the reliabili- 
ty of student reporters of teacher behaviors was .936. Korth, 
Czelan and Moser (1971) report a study in which they compared 
measurements obtained using fche"Scienco Classroom Activity 
Checklist" (a modification of Kochendorf er 1 j"Biology Classroom 
Activity Checklist") with those obtained from use of a modified 
form of Parakh's "System of Interaction Analysis". Using a 
Spearman Rank-Order Correlation, they found a correlation of 
.79 between per cent of teacher talk, as measured by Parakh's 
instrument, and the cotal score of the Activity Checklist. 
The correlation between the total Checklist score and teacher 
questions, measured by Parakh's instrument, was +.90. Thus on 
several classroom variables, the measurements obtained by the 
reports of students (from the Checklist) agreed quite well with 
those obtained by external observation techniques. 

It appears then that students are reliable, unbiased 
and discriminating reporters of teacher behaviors. The study 
by Korth et al suggests that a valid report of these behaviors 
can be provided by the "Science Classroom Activity Checklist. 

bindings of classrbom behavior research 

Classroom behavior research 3s a rapidly expanding 
field of study. For the sake of brevity, only a few of the 
findings in science classrooms will be reviewed here. Gener- 
ally it has been found that science teachers, like all teachers 
talk approximately 75% of the time, although the percentage may 
be somewhat lower in the laboratory (Parakh, 1968). Schirner 
(1967), using Flander's instrument found that students of a 
direct teacher (i.e., having a low ID ratio) had higher Rains 
on tests of science knowledge if thoir teacher used a tradi- 
tional curriculum than if he used the ESCP materials; for stu- 
dents of an indirect teacher, the reverse was true. 

Kochendorfer (1967) found that students whose teachers 
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employed the teaching behavioiv advocated by BSCS performed 
better on the "Processes of Science Test "than students whose 
teachers did not use these behaviors. Overall, however, there 
is not a great deal of research linking the teacher 1 s class- 
room and laboratory behaviors with student achievement outcomes, 
particularly when one discounts the studies carried out with 
very small samples. 

Surveys by Ramsey and Kowe (1969), Champlin (1970), 
and Balzer (1970) have shown that very few studies have inves- 
tigated the effects which adoption of one of the new science 
curricula may have on the teaching strategies employed by teach- 
ers. Balzer (1969), using the "Biology Teacher Behavior Inven- 
tory' 1 analyzed the behaviors of four BSCS biology and four non- 
BSCS biology teachers. lie found no significant difference be- 
tween the two groups in the various behavior categories. 
Schirner (1967) drew no conclusions concerning the possible ef- 
fects of the ESCP curriculum on the classrooms he studied, even 
though he had data from Flanders interaction analysis of class- 
rooms in which ESCP was being taught and of classrooms in which 
non-ESCP earth science was being taught. 

Barnes (1967) studied the laboratory behaviors of bio- 
logy teachers: non-BSCS biology teachers; first year BS^-S 
teachers; and experienced BSCS teachers. Each sample consis- 
ted of twenty-one teachers and their classes. He analyzed 
teachers 1 laboratory behaviors with the "Biology Laboratory 
Activities Checklist". ihis instrument gives an overall score 
which indicates the level of similarity between the practices 
employed by the teacher and those recommended by the BSCS cur- 
riculum developers. Significant differences w.ere found between 
all groups. The behavior of experienced BSCS teachers was most 
in agreement with those behaviors recommended by BSCS curricu- 
lum developers. First year BSCS teachers employed strategies 
less' in accord with those advocated than did experienced BSCS 
teachers, but more in accord with the advocated procedures than 
those used by non-BSCS teachers. Non-BSCS teachers used the 
advocated procedures least often. 

Kochendorfer (1967), studying the classroom behaviors 
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of the same groups of teacher;", udiod oy Barnes found dif- 
ferences similar to those report vJ by Barnes. Ke found these 
differenc.es on the overall score provided by his instrument 
(the"Blology Classroom Activity Ohueklist" ) , and also in the 
categories of "Teacher ;in the C^a^sroom" , "students 1 Pjrticl- 
pation in the Classroom" , "Use of Textbook and Reference Ma- 
terials", "Design and Use of Test;)", "Type of Activities", and 
"Laboratory Follow-up Activities". In "Preparation x'c* Labor- 
atory", the experienced group and tne new BSCS teachers ex- 
hibited about the same level of bfJCo desirable behavior. 
Kochendorfer concludes that (1967, p. 81), 

The BSCS program has made a definite impact or. biology 
classroom teaching practices; however, it is also ap- 
parent that some teachers have been using the practices 
in agreement with BSCS philosophy and rationale for many 
years. 

It should be kept in mind that Barnes and Kochendorfer 
studied extant groups of BSCS and non-BSCS teachers. No fol- 
low-up is reported to this study which might indicate whether 
gains were made by the experienced or first year BSCS teachers 
in subsequent years of experience with the new materials, or 
whether teachers coming into the B5JCS program changed their 
teaching behaviors after starting to use the new materials, 
hence the question remains as to how much of the difference 
in teaching strategies can be ascribed to the use of the BSCS 
curriculum and how much to the effect of pro-selection. 

A study by Vickery (1968) contains the only report to 
date of an attempt to search for longitudinal differences in 
the classroom and laboratory behaviors of teachers which could 
be ascribed to the use of a new science curriculum. Vickery 
studied the seventh grade classrooms of nine teachers assigned 
to the use of traditional materials, and nine teachers assigned 
to use materials developed by tne Intermediate Science Curri- 
culum Study (ISCS). Tne non-IHCS teachers all used the same 
state-adopted (traditional) general science text. The study 
sought answers to tho questions: 

i. Are teaching strategies as measured by the observation 
schedule (devised by Vickery) different for the two 



groups? 

2. Arc changes of teaching procedure made in the first 
year of t<?uch ;.n;/; with the new materials? 
Jata were gathered in each of the classrooms under study for tw 
uays early in the year, again in the middle of the year, and 
finally at the end of the year. Significant differences were 
found In the amounts of time devoted to individualized in- 
struction and to laboratory instruction oetween the two groups 
(ISCS and non-ISCS). Significant longitudinal dif f^re. ";o:; 
were found in the behavior of ISCS teachers only with respect 
to individualized instruction. There was a non-significant 
trend among the ISCS teachers to increase their* employment of 
laboratory instruction through the year. 

In 1969, Hurd (1969 , p. 117) concluded that, 

The [science curriculum j reformers recognized the need to 
have their courses taught in special way.s if they were to 
achieve the gpals set for them. That they did not give 
enough attention to this problem is now evident. After 
a decade of curriculum reform and 'up-grading 1 of teachers 
it appears at this time that perhaps as many as two-thirds 
of the teachers using the textbooks of the new curricula 
are not teaching the course in the mode envisioned by the 
authors. 

Research on the implementation of the new science curricula 
is so sketchy that there is really no way of supporting or re- 
jecting the assertion that two-thirds of the teachers using 
the new materials are not teaching the course in mode envisaged 
by the authors. After describing twenty studies on all aspects 
of science classroom behavior analysis (not only as related to 
employment of the new science curricula), Balzer (1970, p. 21) 
concluded that, "It is apparent that science classroom behavior 
at trie various levels of classroom instruction has been very 
lightly researched". Elsewhere (Balzer, 1970, p. 26) he sug- 
gests thac broad based, descriptive studies are needed which 
attempt to describe teacher behaviors under various conditions, 
"including teacher training and the use of various curriculum 
materials" . 

Particularly conspicuous by its absence among the re- 
ported studies of classroom teaching behavior is an attempt 



to follow a group into and through the curriculum adoption 
process to determine if teaching behaviors change following 
the adoption. Such a study would bring us much closer to 
answering questions about the effectiveness of the new curri- 
cula in bringing about desired changes in teaching behaviors. 

Research on Educational Opinions 

Among the factors which affect the extent to which a 
teacher adopts the strategies suggested by a new curriculum, 
teacher educational outlook and attitudes may constitute some 
of the strongest influences. It is necessary then to find 
what the literature has to say about teacher opinion and its 
relation to classroom implementation of the new science cur- 
ricula . 

For the purposes of this review, the broad field of 

teacher attitude research has been narrowed to the teacher's 

opinion about the educational process. 

Ryans (I960, p. 78), after a comprehensive factor 

. analysis of teacher attitudes found that, 

The factorial representation of educational viewpoints 
that emerged was not clear cut; there seemed to be jus- 
tification for considering teachers 1 educational beliefs 
from the standpoint of a single continuum, rather than 
several factors. This variable has been oversimplified 
perhaps by designation simply as an "academic content- 
standards oriented" versus "flexible permissive, 'pu- 
pil-oriented 1 dimension" . 

Elsewhere Ryans (I960., p. 69) characterizes the extremes of 
the scale just described as what "we sometimes call tradi- 
tional versus permissive viewpoints". 

Schirner (1967) developed the "Teacher Educational 
Credo Preference Checklist for his study of earth science 
teachers. This instrument consists of twenty-five pairs of 
statements related to the educational process. One member 
of each pair is "traditional", the other "non-traditional". 
Kerlinger and Pedhazur (1967) in their comprehensive teacher 
attitude study, developed several teacher attitude inventories. 
"Educational Scale VII", the most recently developed, contains 
thirty statements about educational practice with which the 
teacher is asked to agree or disagree on a seven point scale. 



Blankenship (1967) developed cm "Attitude Inventory" 
to measure attitudes of biology teachers toward the curricu- 
lum materials and the s^achltv ?jroee;s30s advocated by BSC:;. 
oarnes (1967) used Blankeiuhip 1 o "Attitude Inventory" to de- 
termine the attitudes of BGC3 ano non-DSOS teacher.; tw/ard BSCS 
objectives* He also determined the decree to which thece 
teachers employed the teach Ln» T , procedures advocated iy the 
developers of the BSCS curr ioulum, oy means' or hi;} <wri Bio- 
logy Laboratory Activity Checklist, lie found these two meas- 
ures to be significantly correlated. The Blankenship instru- 
ment does not specifically measure teacher attitude toward the 
educational process, but since many of the BSCS objectives are 
concerned with a particular kind of educational procedure, 
Barnes 1 findings can be used to suggest a direction for further 
research of the problem: Is the teacher's employment of teach- 
ing practices demanded by the new curricula dependent on his 
attitude toward the educational process? A second question 
was not even found in discussion in the science education li- 
terature: Do teacher's opinions about the educational process 
change after using one of the new science curricula for some 
time? The present study will seek answers to these questions . 

Comprehensive Evaluations o' % Hew Science Curricula 

The present study seeks to provide a broad-spectrum 
evaluation of one of the new science curricula* Therefore it 
seems appropriate to conclude this review of research with a 
brief survey of those summative evaluations of other science 
curricula which have dealt with a variety cf variables associ- 
ated with the adoption of a new science curriculum. The focus 
here will not be on results, but on the types of variables 
studied. 

In his survey of evaluations which had been done on 
the new science curricula, Wolch (1969) pointed out that very 
little surnmative curriculum evaluation had been undertaken by 
the curriculum development projects themselves . ile further 
indicates that most research carried out by persons not asso- 
ciated with the projects has focused on a very few variables, 
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in most cases student achievement, attitude and behavior. 
Elsewhere (Welch, 1972a) he notes that achievement outcomes have 
been the chief focus of curriculum evaluation in tne sixties. 

There are, however, a few studies which have examined 
several aspects of curriculum effectiveness. Prominent among 
these is the research on Harvard Project Physics, conducted by 
Welch (1971 ) and others. Variables measured in this carefully 
conduc ted study included : student ability to employ r ><, j ence 
processes , student interest in science , student achievement 
outcomes, teacher characteristics, and classroom climate. 

Welch (1972b) reports a study of the effectiveness of 
PSNS. Variables measured in this study were: student at- 
titude, understanding of science process, and interest in 
school subjects. 

Under the direction of Addison Lee, the Science Edu- 
cation Center of the University of Texas at Austin focused a 
series of studies on new programs in biology, particularly 
BSCS biology. In a report edited by Lee (1967), nine re- 
searchers reported on their studies of several variables rela- 
tive to the adoption and employment of BSCS. As described 
earlier, Barnes (1967) and Kochendorfer (1967) studied instruc- 
tional procedures, ability to employ the processes of science, 
and teacher attitude toward the BSCS materials* Stanko (1967) 
investigated the use made of teachers 1 manuals. 

In his study of ESCP and non-ESCP classrooms, Schirner 
(1967) measured the following variables: classroom interaction 
(by means of ID ratios), teacher educational opinion, student 
knowledge of earth science (two tests), student knowledge of 
science, and student critical thinking ability. Unfortunately, 
Schirner's report does not consistently link these variables 
to curriculum utilization, but rather relates the variables one 
to the other, so that the effect of ESCP on the several variables 
is difficult to ascertain. 

Welch (1969) suggests that discernible advancement in 
curriculum eveluation is largely dependent on a concentrated 
effort to investigate many facets of a given curriculum- The 



23 



present study is an attempt to Investigate several possible 
effects of adopting the revised version of the New York State 
Regents Earth Science Syllabus. 
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CHAPTER III 

Procedure 

Sample Selection 

In the spring of 1970, the Bureau of Science Educa- 
tion of the New York State Education Department sent each ju- 
nior and senior high school principal in the state a form re- 
questing information on his school's plans for Regents earth 
science for the year 1970-71. Response from the schools in- 
ticated that between four and five hundred Regents earth Science 
teachers would be using the new syllabus during the year of 
optional adoption, and that between five ana six hundred teach- 
ers v/ould continue, using the older version during 1970-71* 
Of those using the new syllabus, approximately one hundred 
teachers had used it previously , during the period of its 
development. In the fall of 1970 there were to be three popu- 
lations of Regents earth science teachers in New York state: 

A. Population A, teachers electing to continue teaching 
the older version of the syllabus 

B. Population B, teachers electing to use the new syl- 
labus for the first time 

C. Population C, teacncro who had previously used the 
new syllabus while participating in its develop- 
ment . 

In late August, 1970, names ana school addresses of 
teachers in each of the three populations were made available 
to the researcher by Mr. Douglas Reynolds, Associate in the 
Bureau of Science Education. It was determined that the de- 
sired initial sample size wou3<1 be forty classrooms from each 
of the three populations. It was estimated that in a study 
wnich was to span two academic years, there would be an attri- 
tion rate of approximately 25%, and that approximately thirty 
classrooms in each sample would be desirable for statistical 



validity. Uince there was no way in which participation in 
such a study could be required, It was necessary to request 
voluntary cooperation. It was estimated that about one-fourth 
of those asked would agree to participate in the study, so ap- 
proximately one hundred sixty teachers in each population were 
randomly selected to receive letl.ers requesting their partici- 
pation in the study. Since there were only about 100 teachers 
in Population C, all teachers jn that group were invited to par- 
ticipate. The researcher composed a letter of Invitation which 
described in detail the assistance that would be required of 
teachers who volunteered to participate in the study. Mr. 
Hugh Templeton, Chief of the Bureau of Science Education, 
consented to write a cover letter to the principal of each 
teacher invited to participate in the study, urging him to sup- 
port the teacher in his efforts if he chose to volunteer for 
the study. These letters were sent out in late September, 
1970. Copies of the letters, and of the form returned by 
the teacher are found in Appendix B. 

By late October, volunteers from each of the popula- 
tions had responded in the following numbers: Population A, 
thirty-eight; Population B, forty-one; Population C, thirty- 
nine. These teachers were selected to comprise the samples 
used in the study. Geographic distribution of the teachers in 
each sample is shown in Figure 1. 

Each of the respondents had indicated on his response 
form how many Regents earth science . classes he was teaching, 
and at what periods in the day he met them. For each teacher, 
the researcher randomly selected one class to participate in 
the study. 

Since they were volunteers, it was of interest to know 
if the teachers participating in the study differed signifi-* 
cantly from the populations of teachers they were selected to 
represent. In the spring of 2 971, a random sample of Regents 
earth science teachers from populations A, B, and C who were 
not participating in the study wore asked to respond to the 
Educational Opinion Scale. Croup by group, the Opinion Scale 
scores of those who responded were compared to the scores ob- 
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tuined from each of the three samples of volunteers. Tab*o 1 
shows that none of the samples of volunteers differed signi- 
ficantly from its parallel group in the population on Opinion 
Scale scores. Hence, there is some support for the assumption 
that the samples of volunteers were representative of their 
respective populations. 

Table "l 

T-TEST OF DIFFERENCES BETWEEN SAMPLES AND "POPULATIONS" 
IN RESPECT TO EDUCATIONAL OPINION 

Group Sample "Population t-value Degrees of 

Mean Mean" * Freedom 

A 1.511 1.399 1.091 ns 3^ 

B 1.671 1.622 .332 ns 42 

C 1.917 1.716 1.206 ns 14 

Comments on sampling procedures 

In any classroom study, it is impossible to measure 
or control for all student and teacher variables. It is 
hoped that by using the classroom as the unit of study, and 
by including a reasonably large number of classrooms in each 
sample, that much of the effect of extraneous variables can 
be mitigated. • Random assignment to treatment was not part of 
the design of this study. In fact, teacher self selection of 
the treatment was part of the design, since it represented 
one of the variables in the population whose effect was of 
research interest. * Nevertheless, it would have been desir- 
able to randomly select subjects from the three populations 
for participation in the study. This was possible only insofar 
as the invitation to participate was concerned. There was no 
procedure available by which teachers could be mandated to 
take part in the study. There always exists the possibility 
that volunteers for an educational study do not fuliy repre- 
sent the populations from which they are drawn. An estimate 

*One of the aims of the study was to discover if teachers who 
elected to teach the new syllabus wnen its adoption was op- 
tional differed from teachers who elected to continue teaching 
the old syllabus. 
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of "representativeness 11 was ootainea in respect to teacher 
opinion, but the possibility remains that the samples did not 
fully represent their respective populations in other respects. 

Design 

The blocking variable in this study is use of and ex- 
perience v/ith the revised version of the New York Stato he- 
gents Earth Science Syllabus. The categories of this variable, 
in the first year of the study are: A) control, i.e. no pre- 
vious experience with the new syllabus and not using the re- 
vi'seu version in 1970-71; b) no ;.r«vious experience witn the 
new syllaous, out using the new syllabus for the first time 
in 1970-71 ; C) previous experience with the new syllabus una 
using it again in 1970-71. 

In the secoha year of w.is study , the categories De- 
come: A) no previous experience with the new syllaous, but 
using it for the first time in 1971-72; 6) one year previous 
experience witn the new syllabus ana using it again in 1971- 
72; C) two or more years previous experience with the new 
syllabus, using it again in 1971-72. It should be noted that 
except for attrition from one school year to trie next, the 
same set of subjects remained in each group for tne first and 
tne second year of the study. 

Principal dependent variaoles were represented oy the 
following scores obtained during each year of the stuoy : 
A. Overall Activity Checklist scores* 
5, Teacner Educational Opinion Scale score — spring 

C. Students' "POST score — spring 

D. Student achievement scores on "old content and "new 
content" . 

* Scores on the Tape Analysis Instrument were not entered into 
the overall analysis because they were obtained only from a 
sub-sample of each group. Tne . result s of the tape analysis 
were used chiefly to compare witn, and to validate the fincings 
of the Checklist. 
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Oovarlates used In th<- onaiy.^is were represented by 

A. Students 1 POST score — i'ajl 

B. Teacher Educational Opinion ocale score — fall 

Major it\v ahOoO.; 

Eighteen specific hypoUioroj guided the conduct of this 
study. Although they wore tested in the null form, they are 
presented here in their experimental form. They are gru >ped 
on the basis of the dependent variable with which they are 
concerned . 

A- hypotheses concerned witn 
teaching strategies 

1. Teachers having prior experience with the new course 
materials will employ classroom and laboratory strate- 
gies more in accord witn tho objectives of the new 
course than will teachers not having this prior experi- 
ence, but trying the new course for the first time. 

2. Teachers with prior experience and those trying the new 
syllabus for the first time will both employ strategies 
more in accord with th'3 objectives of the new syllabus 
than will teachers using the traditional syllabus. 

3. Teachers in their second year of experience with the 
new syllabus will employ strategies more in accord 
with the objectives of t ho new syllabus than they did 
in their first year of experience with it. 

k t Teachers in their first year of experience with the new 
syllabus materials wjJi employ strategies more in ac- 
cord with the objectives of the new syllabus than they 
did in the previous year when using the traditional 
syllabus . 

5 • In their fLr.;t y ar of *>xperionee with the new materials, 
teachers eLociln^ to >i;o the materials in 1970-71 will 
employ strategics wor* in accord with the new syl3abus 
tnan will teachers adopting the new materials in 1971- 
72-. 
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B. Hypotheses concerned with 
teacher educational opinions 

1. Teachers having experience with the new materials prior 
to 3 970-71 will have more progressive educational opin- 
ions than the other two populations. 

2. Teachers electing to begin use of the new materials in 

1970- 71 will have more progressive educational opinions 
than those electing to continue teaching the traditional 
materials that year. 

3- Educational opinion change, over the two year period 
will be in the progressive direction for all groups. 
This change will be greatest for teachers beginning 
to teach the new materials for the first time in 1971- 
72. 

C. Hypotheses concerned with 
student ability to employ 
the processes of science. 

1. When spring POST scores are adjusted for fall POST 
scores, students using the new syllabus will obtain 
higher scores than will students in classrooms using 
the traditional syllabus. 

2. When spring POST scores are adjusted for fall POST 
scores, students whose teachers adopted the new sylla- 
bus in 1970-71 will obtain higher scores than will 
students whose teachers adopted the new syllabus in 

1971- 72. 

3. When spring POST scores are adjusted for fall POST 
scores, students whose teachers adopted the new sylla- 
bus in 1971-72 will obtain higher scores than will the 
students of the same teachers in the previous year. 

*i . When spring POST scores are adjusted for fall POST 
scores, students whose teachers had more progressive 
educational opinions will obtain higher scores than 
will students whose teachers had less progressive edu- 
cational opinions. 
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D. Hypotheses concerned with 
student achievement on 
tests of earth science 

1. All students will achieve best on the test instrument 
devised for use with the syllabus version used by their 
teacher . 

2. On the "new content" 3ubtor»t*t students whose teachers 
use the revised syllabus will outperform students whose 
teachers use the traditional syllabus. 

3. Students whose teachers use the traditional syllabus 
will outperform students whose teachers use the revised 
syllabus on the "old content" subtest.* 

4. On the "new content" subtest, students whose teachers 
have one or more years experience with the new materials 
will ouperform students whose teachers began use of the 
new materials only when such use was mandated. 

5. On the "new content" subtest, students of teachers using 
the new syllabus for the first time when its use was 
optional will outperform students of teachers using the 
new syllabus for the first time only when its use was 
mandated . 

Statistical Analyses Employed 

Prior to testing each of I he hypotheses individually, 
it was considered desirable to cetennine if there were overall 
effects in respect to the several variables measured in the 
study. A three by two factorial design was employed with the 
factors utilized in this degJLfri being treatment groups and 
years. This design was selected because the study was con- 
cerned not only with comparisons between treatment groups on 
the several measures taken in tne study, but also with long- 
itudinal comparisons within groups on these same measures. 

To test for overall effects, a multivariate analysis 
of variance was employed on tne factorial design. Variates 
in t'-ie design were overall Checklist scores, spring Educational 
Opinion Scale scores, />prinf; POST acoros, "old content" scores 
and "new content" scores, Covariates for the analysis were 
fall POST scores, and fall Teachers 's Educational Opinion 
*cf p. H& below for description of sub -tests. 



Scale scores. 

Since mcst "across groups" eompar isuns of interest 
contrasted Group A with Groups t* and 0, or Group B v;ith 0, 

two planncu independent >;.ra.-i.s were ente^eu Into 
tiie multivariate analysis of variance. The contract across 
years was used to obtain some Lnsl^nt into longitudinal 
effects. 

For testing of individual hypotheses , several uii'f- 
erent statistical tests were employed,, dependent u:i the type 
of comparison desired. Most comparisons between i;i uups 
utilized one way analysis of variance, with planned compari- 
sons of Group A with Groups B and C combined, or between 
Groups B and C. Hypotheses Bl and B2 were exceptions to this 
type of contrast, since Bl required a contrast of Groups A 
and B with Group C, and B2 required a contrast of Group A 
witn Group B. Hypothec-* o involving only two different groups 
utilized the t-test of unrelated groups. Hypotheses involv- 
ing the same group at different times utilized the related 
groups t-test. The related groups test was used because the 
hypothesis compared the same group of teachers at two times. 
Thus, in a sense, the uesign is one of repeated measures. 
However, even though the varlanles, rfith the exception of the 
opinion scale, were related to the same teacher at two diff- 
erent times, the measurements were obtained from two different 
groups of the teacher's students. Thus it appeared safe to 
assume that the sequential effects frequently associated with 
repeated measures were not a problem in this case. 

For hypotheses which were concerned with differential 
gain scores, such as CI, C2, ■•to . , analysis of covariance was 
used, treating results of the fail administration of the test 
as a covariate, the spring results as the dependent variable. 
Thus, comparisons between groups were made on the basis of 
spring scores, as adjusted for fall scorer*. 

The specific test used for each hypotnesis will be 
identified on the taole of results that test . 



Data Collection 

The time table for gathering of data from the samples 
selected for study is shown in Table 2. Respondents were 
notified of their selection to participate in the study in 
early October, 1970. At this time they were asked if they 
wished to take part in the classroom audio recording aspect 
of the study. Thirty-one teachers responded affirmatively; 
eleven from Group A, ten from Group B, and ten from Group C. 
These teachers constituted the tape analysis subsamples. 
In addition tp administering the same instruments as all 
other teachers in the study, these teachers consented to re- 
cord six days of classroom proceedings at the times spec- 
ified during the course of the study. 

In late October 1970, all materials necessary for 
administration of POST, the Opinion Scale (and for classroom 
recording) were sent to each teacher in the study. Copies 
of instructions which were sent for administration of the 
various instruments are found in Appendix C . Teachers re- 
turned by mail all completed materials to the researcher in 
the self-addressed packages provided. 

Materials for the spring 1971 data collection (Edu- 
cational Opinion Scale, Activity Checklist, Content Test 
and audio tapes) were sent to participants late in April. 
They were returned to the researcher in May. 

In September 1971 > letters* were sent to the parti- 
cipants to request their continuation in the study for the 
second year. The greatest attrition from the study occured 
at this time. In the majority of cases, the reason for 
dropping out was unrelated to the study itself. In most 
instances, the teacher who dropped out could not continue 
because he was no longer teaching Hegcnts earth science. 
Two teachers had obtained administrative positions, one 
teacher had entered the Peace Corpr: , and another had gone 
to teach in Australia. Some teachers had transferred into 
junior high science teaching, and oihera had simply quit 
teaching. Total attrition' through the fall of 1971 
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numbered twenty-four; ten from Group A, seven each from 
Groups B and C. 

Procedures for the year 1971-72 were identical to 
those in 1970-71. By June 1972, all materials from all 
phases of the study were in the hands of the researcher and 
ready for analysis. 

Since the classroom was the appropriate unit for 
statistical analysis in this study, all student data were 
scored and combined to yield classroom means on the several 
measures on which data were obtained. Appendix D lists the 
classroom means for each of the variables at each admini- 
stration. 
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Instruments 

The Earth Science Classroom Activity Checklist 

The primary instrument to oc used in this study is a 
modification of Kochendorf er 1 j Biology Classroom Activity 
Checklist (1967) and Barnes 1 oiolojjy Laboratory Activity 
Checklist ( 1 9 6 7 ) • These instruments were developed by their 
authors to study the effect of the BSCS curriculum on 
teacher-student behaviors in biolor.y classrooms and laboratories. 
After analysis of the curriculum materials and the written 
statements of those responsible for their development, the 
authors constructed a list of specific behaviors which they 
considered to be either positively or negatively related to the 
objectives of BSCS. The behavior descriptions were then sub- 
mitted to educators and scientists associated with the BSCS 
project for validation. These writers, scientists and educators 
also identified behavior descriptions as being either positively 
or negatively related to BSCS objectives. The items on which 
the panel generally agreed were retained. Kochendorfer 
calculated the reliability of his instrument by comparing the 
variance between classrooms with the variance within "classrooms. 
Using a reliability procedure developed by Horst, he arrived 
at a reliability coefficient of . r jG. Barnes checked the reli- 
ability of his instrument by administering it to two classes 
for each of ten teachers. A test of the differences between 
scores assigned to each teacher by his two classes showed that 
the groups did not disagree about the nature and frequency of ■ 
behaviors in the laboratories conducted by their respective 
teachers. As previously reported, subsequent studies by 
Kochendorfer and Barnes found significant differences between 
samples of experienced, inexperienced and non-BSCS teachers, 
with respect to their employment of classroom and laboratory 
procedures related to objectives of BSCS. 

The author of this fctudy has combined and modified the 
above instruments to make them appropriate for use in earth 
science classrooms. The rationale for this modification is 




provided by Hurd (196'l) and others who point out the 
uniformity of the various curriculum projects with respect to 
objectives and prescribed classroom procedures. 

The revised instrument waj submitted to several 
of the authors of the revised version of the New York State 
Regents Earth Science Syllabus for criticism and selection 
of items positively and negatively related to the objectives 
of the new syllabus. 

For most items on the checklist, the following scale 
of responses wa.s offered to the student: 1) Very Often, 

2) Often, 3) Sometimes, *J ) Seldom, 5) Hardly Ever. In 
scoring, an item that was- positively related to objectives 
of the new syllabus was given a weight of five for "Very 
Often 11 , four for "Often," three for "Sometimes", two for 
"Seldom", one for "Hardly Ever". For items that were 
negatively related to the objectives of the new syllabus, 
weights were assigned in the reverse order. For positively 
related true-false items, a weight of five was assigned to a 
"true" response, a weight of one to the response "false". 
For negatively related true-false items, the reverse weights 
were assigned. For each class, a mean weighted score was 
obtained for each item. 

The first five categories were composed of items 
that related to: 1) the text, 2) classroom activities, 

3) tests, 4) laboratory activities, and 5) amounts of time 
spent in specific kinds of activities. The sixth category 
was composed of twelve true-false items from the Kochendorfer 
Checklist which could not be phrased so that the five point 
scale of frequency provided a reasonable set* of responses. 
Examples would be: "During labs, I get help more often from 
the teacher than from other students"; "We have laboratory 
only on a regularly scheduled basis (such as every Friday,:- 
etc.)"* Such items held the promise of providing highly 



desirable information, in wu: doc idea to retain them in 
their "true-false" form. 

An overall score wa.: jIAn- n»-*u by calculating the mean 
weighted response for all il»»mj f \>r the entire class. 

Because the number u-" on this instrument was 

too great for careful student ^•■jp^nno within a class period, 
three forms of the Checklist wor»» formed by randomly 
assigning items from each of *.he above categories to each of 
the three forms, A, B and C. Vheoe forms, with 29 items 
each, were randomly distributed to students in each classroom 
by the classroom teacher. 

Using analysis of variance techniques described by 
Kerlinger, ( 1 9 6 5 , pp. J I33— ^39) the reliability of the Check- 
list was found to be .93. 

Several steps were taken to ensure the validity of 
the Earth Science Classroom Activity Checklist. As items 
from the Kochendorfer Biology Classroom Activity Checklist 
were modified to make them appropriate for the earth science 
classroom, an effort was made to retain the original substance 
of the items so that they woui:; continue to reflect the intent 
of the new science curriculum developers expressed in 
Kochendorfer 1 s instrument. Secondly, the newly revised items 
were submitted to seven authors of the revised Regents Earth 
Science Syllabus for their assistance in assigning weights 
to each item. Finally, Pearson product-moment correlations 
were calculated between subscaies on the Checklist and on 
the -Tape Analysis Instrument. Table 3 shows these correlations. 
It should be noted that nearly all behaviors on the Tape 
Analysis Instrument whose frequent employment is encouraged by 
the new science curricula are po;,itive3y related to the Check- 
list subscores (which are all weighted in the advocated 
direction): Jearly all uohaviors on the Tape Analysis In-r 
strument whose frequent employment is discouraged by the new 
science curricula correlate n^fitivoly with the Checklist 
subscores. Thirty-four of thn forty-nine correlations are 
significant. (As might be ♦.•xpeo t<:u , most of the correlations 
between the Time category on the Checklist and the subscales 
on the Tape Analysis -instrument are especially high.) The 



pattern of correlations reported here suggests that students ' 
are valid reporters of the frequency of several kinds of 
behaviors and strategies employed by their teachers. 

TABLE 3 

CORRELATIONS BETWEEN CHECKLIST SUB-SCORES AND SELECTED 

TAPE ANALYSIS SCORES 

Tape Analysis Scores Checklist Scores 

True- 
Text Classroom Test Lab' Time False All 

Student Verbal Behavior 1 .37* -36* .22 .15 .21 .08 .21 

Higher Level Discussion 1 .08 .41* .47* .41* .38* .45* .47* 

Lab Related Behavior 1 .03 .43* 08* .69* .77* -75* .75* 

Teacher Verbal Behavior 2 .37* -.36* -.22 -.15 -.21 -.08 -.21 
Knowledge & Translation 2 .09 -.39* -.49* -.72* ^-.70*-. 76* - -.74* 
Lecturo-Discussion 2 -.03 -.43* -.58* -.69* -.77*-. 75* -.75* 

General Index Score 1 .13 -47* .56* .56* .59* .61* .63* 



1 Behaviors whoac frequent employment io advocated by the 
new science curricula 

2 Behaviors whose frequent employment is not advocated by 
the new science curricula 



Copies of tne three forms of the iiarth Science Class- 
room Activity Checklist are found in Appendix E. 

* correlations marked with an asterisk were found significant 
at cc = .05. 
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The Earth Science Claasroom 
Tape Analysis Instrument 

A classroom observation instrument was sought which 
would, measure the relative amounts oC time allocated to sev- 
eral of the kinds of teaching strategies which were either 
advocated or discouraged by the developers of the new science 
curricula. The new curricula stressed the frequent use of 
laboratory instruction, so the instrument should measure the 
proportion of time spend in this form of instruction. The 
new curricula stressed reasoned understanding of the prin- 
ciples of science, so the instrument should determine the 
relative amounts of time spent in the higher cognitive levels 
of discussion. The new science curricula stressed student 
involvement in the instructional process, so the instrument 
should measure the amount of time' during which the students 
were speaking,' relative to the time during which the teach- 
er was talking. 

No sin«^]e classroom observation instrument * reviewed * 4 
in the literature focused on these three aspects of science 
classroom instruction, so the researcher devised the "Earth 
Science Classroom Tape Analysis Instrument" (hereafter refer- 
red to as the Tape Analysis Instrument) for use in this study. 

This instrument categorizes classroom verbal behavior 
under three dimensions related to the three major objectives 
described above: 1) Activity Type, 2) Level and Subject, 3) 
Speaker and Mod p. Figure 2 demonstrates the categories meas- 
ured in each dimension,* Appendix P contains copies of the co- 
'iim; sneets used to categorize behavior from the recordings 
of classroom sessions gathered during the course of the study. 
Recording of behavior was accomplished by entering a code num- 
ber for speaker and mode in the appropriate category on the § 

* The work of Moser and Peldgoise (1Q68) provides precedent 
for selection of these factors as indicators of the "inquiry" 
teaching advocated by developers of the new science curricula, 
i'hey used as criterion for increased Inquiry teaching, "a de- 
crease in teacher outputs (teacher-talk) and the shift from 
lecture recitation into a higher representation in the inquiry 
mode", (in Korth, 1971, P- 3) 
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coding r.hoet every five seconds curing the entire session to 
be analyzed. (Speaker and Mode Key appears at the bottom of 
vh" coding forms in Appendix F .) Category distinctions and 
instructions for use of the coding system are found in Appen- 
uix P . 

Kxamination of Figure 2 shows that the three dimensional 
matrix of the Vape Analysis Instrument provides sixty-run*? 
data cells. For scoring purposes, data from these cell-* were 
combined into thirty-five ratios of research interest, nueh 
ratio summarized the proportion of a week of classroom time 
which yas spent in a particular type of instructional pro- 
cedure, as related to some larger grouping of behavior types. 
Appendix F describes the specific scores provided by the in- 
strument . 

In order to synthesize the detail into an overall meas- 
ure of the teacher's utilization of the procedures advocated 
uy the developers of the new science curricula , a -"General In- 
tex Score" was calculated. Thiii score combined measures from 
each of the three dimensions reported on by the instrument. 
From each dimension, swo categories of behavior were selected: 
one which the developers of the new science curricula would 
wisn to find more frequently, another which they would hope 
to find less frequently in classrooms utilizing the new cur- 
ricula. The behaviors selected from each dimension are shown 
in Table 
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Dimension 



Activity Type 



DESCRIPTION OF GEHhHAL INDEX SCORE 
TAPE ANALYSIS INSTRUMENT 

Occurence Advocated 
More Frequently Less Frequently 

Laboratory Related Lecture Discussion 



Level and Subject Hiqhor Level Discus- Knowledge & Translation 

sion 

Speaker & Mode Student Verbal Be- 

havior 



Teacher Verbal Behavior 



i v 
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Prior to calculating General Index Scores, the 
AVERAGE relative frequencies with which each of the six 
selected categories of behavior occured in the entire group 
under study were computed. So that each cf the six categories 
of behavior would, on the average, have approximately equal 
influence on the combined score, the inverses of these fre- ' 
quencies were used as coefficients to weight pach subscore in 

computation of a teacher's General Index Score. T» - % 
three subscores of desired high frequency were added, then 
divided by the sum of the three subscores of desired low 
frequency . The ratio thus formed constituted the General 
Index Score. 

Procedures employed with tape analysis 

When volunteers were sought for the study, they were 
asked if in addition to the other requirements of the study 
they would be willing to record several classroom sessions on 
audio tape. Ten teachers in each of the three groups consented 
to take part in this phase of the study. Each teacher in these 
subgroups recorded six successive classroom or laboratory 
session in Mcvemfcer of 1970, late April or early May of 1971, 
and late April or early May of 1972. The teachers in sub- 
group A recorded an additional sequence in the fall of 1971. 

The decision to base analysis on a sequence of taped 
classroom sessions, rather than on a single session for each 
teacher, was founded on two considerations. Teachers tend 
to change their teaching strategies from day to "day- It was 
assumed (cf. Medley and Kitzel, 1963, P- 268) that daily 
fluctuations in teaching behavior would affect the reliability 
of the analysis less if behaviors were averaged over the period 
of a week. Also, since the occurence of laboratory was of 
prime concern to the developers of the new science curricula, 
and since laboratory instruction does not occur daily in 
most science classrooms, It was considered that recording a 
week of classroom sessions would provide enough time for 
laboratory to occur in most classrooms. 




.»1 r tuMi/Ji \ aeh*rs r*.c "iw! . "»>yu»nce of six classroom 
sessions, ^nly fiv«.' i ,<p **: jrdiruv "'oi»v relucted for analysis, 
'.lie first tape rocc ri in*: in - '■ : p.-^ueriC" of six was elim- 
inated rr'^n the una ijv ! . ss* 4 Uiv classroom would have some 
lift'* to adjust to t«:o p'Ujscne" Ui' the tape recorder. 

<.l L tapes woxv returns t to r.ho researcher wno coded 
then, a.; to classroom, tap in,- period, ^nd day within taping 
perioj. Wh ,fc n -i i data i/vl u,;n collo^'crd, five; «nai;v.»l a were, 
selec rod for truln in-; in us<» of th-. Tape Analyr- is T'trlrument - 
Selection I: 1 '/,., x ,';o»i o; eoiJe;"^ students v/as: made on 
the basis of eor.peteriC'-* JiuMrt.* trial analysis sessions , 
und u coj-ipt-ri 3«jn of th-; k -»liab 1 ] j C J <*j of observers, relative 
to tne rose-ironM 1 , ana to one another. 

rtfi.^r <M) hours of training and practice, the five 
analysts wer^ t"c> id for reliability using 3cott's (1955) 
reliability formuia. Jn-j ' m^r observer reliabilities 
ootainei in t".is way ran^eu froni . t8 to -72 for the five 
ui>serv</rs , f< r i.iwl ruu. rt n\ as a wnoie. To partially 
compoi^acj for mo '/.arL'ine^ ". i» reduced by the observers, it 
wu.«j dvoLi^d tn nave raoh of tne five observers analyze one 
uay of th- sequence for «nor. teacher daring each taping period. 
Thus the weekly composite i;corv //nlch was used for statistical 
comparison included one aiiuj.v..»o frow each of the five analysts, 
/or eaci: of the wosks: una3y<; i, each classroom provided 35 sub 
o Mvs and one General Inner revre for statistical analysis. 

Th" i^aiii^uJ ( r syenoiot -I.-ai Ccrporat Lon, 1965, P-5) 

for'tnis t^r:t describes tl.»' m j »c tJ vvs* of this test an follows: 

i ho concern': of the ** :tnors w«;ro with the methodology of 
*>e I ••n-.M-; tii" r.i.'f\ f-.<r jul^;':i^ {'acts, principles, and 
•!oin.:t»ji*;.;; i ii^ oxteut x. j wn!oh the student had developed 
standards for jud^Ln;; vr appraising data; the student's 
ut* 1 1 it v to screen :u\*\ J the d«ss/Lr,n of experiments, 

.he trst Measures U.-j ability of students to recognize 
aJoquate criteria for :•<:•<„ op tin,* or rejecting hypotheses > 
and to evaluate fcne ^onvral structure of experimental 
d"Si "J* t-.i sconce, ..n:_uuLv t:.*- neoa for controls, 
repeatability, adequate sampling, and careful measurement. 
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The instrument was created by BSCS, but was not con- 
sidered by its authors to be biology specific: (Psychological 
Corporation, 1965, p. 2) 

Since the test way specifically prepared to appraise a 
student f s understanding of GENERAL scientific principles 
and scientific reasoning ability, it is also useful for 
courses other than biology in which understanding of the 
processes of science is important (emphasis in original). 

Wie fact that the examples used in this test were biologically 
oriented (but avoided reliance on specific facts of biology) 
rather than earth science oriented, was considered by the 
researcher to be an asset rather than a liability. Earth 
science examples might have favored the students under one or 
the other versions of the Regents Earth Science Syllabus. 

Split-half reliability coefficients for POST are 
reported to average .82. (Psychological Corporation, 1965, 
p. 7). Validity is defined in terms of predicting Comprehen- 
sive Pinal (Biology) Exam scores: 

The data suggests that the POST administered at the begin- 
ning of either the BSCS or conventional biology courses will 
predict end-of-year performance on the Comprehensive Final 
Examination about as well as will standard measures of 
academic ability. (Psychological Corporation, 1965, p.8) 

Despite the opinion of the authors of POST, it was 
considered by this researcher that several items on POST were 
excessively loaded on biology. For this reason, the items 
marked with an asterisk in Appendix Q were not included in 
the scoring of student responses. The POST scores reported 
in this study are the classroom means of the raw scores 
obtained by students on the POST items remaining after bio- 
logy loaded items were eliminated from consideration. 
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The Teacher E ducational Opinion Scale 

It was the assumption of the researcher that the 
educational opinions of teachers included beliefs both about 
educational procedures in general, and about procedures 
specific to their own discipline. Since a search of the 
literature did not reveal a single instrument which attempted 
to measure both general educational opinions and specific 
opinions relative to science teaching, it was decided to 
combine two instruments, each of which had been constructed 
to measure one of these sets of opinions. Kerlinger and 
Pedhasur's (1967) Educational Scale VII was designed to 
measure general educational opinions. Schirner's (1967) Edu- 
cational Credo Preference Checklist was designed to measure 
opinions relative to science education. Doth instruments 
consisted of progressive and traditional items. The Teacher 
Educational Opinion Sclae was constructed by randomly assign- 
ing all items from both instruments to positions in the new 
instrument. Appendix H identifies the source and type 
of each item in the Scale. 

Schirner supported the validity of hie instrument by 
analysis of the responses to his instrument by groups whose 
educational opinions were "known" from their statements in 
discussions of educational problems. There is no report of 
reliability estimates for the Educational Credo Proference 
Checklist . 

Kerlinger (Kerlinger and Pedhazur, 1967, p. 63) used 
factor analysis to investigate the validity of his instrument. 

He reports as follows: 

[The two factor solution] was done to see if the A 

[Progressive] and H [Traditional] items would loaa on 

separate factors. Of the fifteen A items, fourteen loaded 

substantially (.40) on one factor. Of the fifteen B 

items, eleven loaded .40 or greater and one loaded .35... 

This evidence seems to indicate a basic two-factor struc- 
ture as predicted. 

The reliability of Education Scale VJI is reported as "usually 
.80 or better" (Kerlinger and Pedhazur, 1967, p. 63). 



In the administration of the combined instrument, a 
five point rating scale was employed with the following points 
designated: 1) Agree Strongly, 2) Agree, 3) Neutral, 
*0 Disagree, 5) Disagree Strongly, Weights were assigned to 
responses for all items so that "Agree Strong]y" received 
a weight of five, "Agree" a weight of four, etc.. Summated 
ratings were obtained by combining a subjects weighted res- 
ponses and dividing by the number of items to obtain the mean 
weighted response. Nine subscales were obtained in the scor- 
ing process. These can be schematically shown as follows: 

From Kpr>i inger From Schirner Total 
Instrument Instrument 

Progressive items KP SP TP 

Traditional items KT ST TT 

Ratio of Progressive v P s P m P 

to Traditional items T T T 

The total progressive to traditional score ratio was employed 
for major comparisons made in this study. 
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The Earth Science Content Test 

The researcher had originally hoped that both versions 
(Regular and Revised) of , the 1971 Regents Earth Science 
Examination could be administered to the students of all 
teachers participating in the study* Test security and other 
practical considerations made this impossible. Joint efforts 
between the researcher and Mr. Douglas Reynolds of the State 
Education Department produced the "Earth Science Content Test" 
which was administered to all students in the study in the 
spring of 1971 and in the spring of 1972. 

This test consists of two sets of items: those selected 
to measure concepts taught in the traditional version of the 
syllabus (called "old content" items), and those selected to 
measure concepts treated in the revised version of the sy^abus 
(called "new content" items). 

Items for the "old" content test came from a variety 
of sources: used by Schirner, the State Education Department's 
pool of items for the traditional syllabus and researcher de- 
vised items. Items for the "new" content test came, primarily 
from a pool of items created by earth science teachers who 
wrote them for a course in which they analyzed the revised 
Regents Earth Science Syllabus. The several topics of the 
revised syllabus were proportionally represented by questions 
selected for the test with each item tied to content objectives 
specified by the syllabus. 

The total test consisted of thirty items related to 
each of the syllabi. As with the Checklist, three forms of 
the Content Test were constructed so that each student 
responded to only twenty items - - ten from each syllabus. 
Items were randomly assigned to forms and to sequence within 
form, within the constraint of distribution by topic. 
Appendix J is keyed to indicate for which version of the 
syllabus each item was designed. Students were scored on the. 
basis of the proportion of items answered correctly within 
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each category (now, old).' itcm.3 that were not attempted 
were not considered in obtaining this proportion. Class- 
room scores were octaineu by calculating the mean score 
for the items on each subtest Tor all students who took tne 
test. 

The R enencs Ea rth Science Examination 

The Regents Earth Science Examination is prepared 
yearly by the State Education Department. Items are written 
by teams of Regents oartn science teachers, then reviewed and 
revised by other toucners, as well as by staff members of the 
State Education Department. One or more years before use, 
items are pre-tested and a level of difficulty determined. 
Hence, prior to administration of the exam, a predicted level 
of difficulty for the whole test is available. 

In the years 1965 through- 1971 , in addition to the 
regular regents exam, a special exam was prepared for students 
whose teachers used the revised version of the syllabus. In 
197^, all students took the exam aeviscd for tne revised version 
of the syllabus. (Mow called the regular syllabus). 

Studies by Ladd (1972) and by Passero and Schmaltz 
(1972) have shown that Regents Earth Science exam questions 
prior to and suosequcnt to 196b differ in several respects. 
Ladd found that prior to 1966, the average "inquiry question 
rati6" hovered around 30%. the regular exam, subsequent 

to 1965, the ratio rose gradually from 50% in 1966, to 70% in 
1971. During this same period, the Special Regents Examina- 
tion maintained a ratio between €0% and JQ%.* Passero and 
Schmaltz report comparable trends witn respect to "concept- 
orientec" [as opposed to memory -typo ] questions and with re- 

¥ It should be noted tivit uuring those years, item writers for 
the regular syllabus, while continuing to write items for ma- 
terial covered by the regular syllabus, were seeking to change 
the emphasis from recall to coneoptuully oriented questions, 
in preparation for adoption of the more conceptually oriented 
revised syllabus. 



spect to questions requiring "scientific reasoning". These 
researchers also found that questions emphasizing laboratory 
situations rose from 0% on the regular syllabus prior to 1969, 
to 8.3$ on the regular syllabus in 1970, and from 4.2$ in 1968 
to ^5.5% on the special syllabus exam in 1970. 

Obtaining classroom Regents examination scores required 
the assistance of the State Education Department. The i3ureau 
of Science Education was able to obtain Regents exam scores 
from about twenty-five classrooms of teachers involved in the 
study, in the spring of 1971 , and the spring of 1972. Class- 
room scores for these classes were obtained oy calculating the 
mean raw score for all students taking the exam. 

Although the size of the sample from each group of 
classrooms was not sufficient to permit any firm conclusions 
about Regents earth science classrooms in general, collec- 
tion of Regents exams from a sub-sample of participating class- 
rooms did provide data for comparison with the results of the 
Earth Science Content Test. 
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CHAPTER IV 
Results and Conclusions 

For the sake of greater clarity, in the following dis- 
cussion of results and conclusions, hypotheses will be stated 
in their research form, rather than in their null ^orm. Thus., 
the statement, "the hypothesis was not supported 11 is equiva- 
lent to stating that the null hypothesis was not rejected at; 
the chosen a level. The a level chosen for significance test- 
ing in this study will be p < .05* Tests of hypotheses whose 
P ratios or t-values are marked with an asterisk (*) were found 
significant at a =.05. Those marked with "ns" were found to 
be non significant at a =.05. For multivariate hypotheses, 
"p" values will be listed. 

In the discussion which follows, it should be recalled 
that Group A consists of classrooms whose teachers elected to 
continue using the traditional syllabus in 1970-71 when the 
revised syllabus first became available on a state-wide, option- 
al basis. Group B consists of classrooms whose teachers elec- 
ted to begin teaching the new syllabus in the first year of its 
state-wide availability. Group C consisted of classrooms whose 
teachers had participated in the development of the new sylla- 
lus, and were teaching it again in the fail of 1970. 

Tests cf Multivariate Hypotheses 

In order to determine whether trie three groups differ- 
ed significantly from one another on the several dependent 
variables considered simultaneously, and whether the groups 
changed through time with respect to these same variables, a 
multivariate analysis of variance was performed, using a 
three (groups) by two (years) factorial design. 

,;ultivariate tests concerned 
with differences between groups : 



hypothesis M-l: 

Classrooms whose teachers adopted the in»w i;yliabus onjy when 
its adoption became mandatory will differ significantly from 
classrooms whose teachers voluntarily adopted the new syl- 
labus prior to 3 971, in respect to the major dependent va- 
riables measured in the study: leaching behaviors employee, 
teacher educational opinion, improvement of student ability 
to employ processes of science, and student achievement on 
tests of earth science knowledge. 

Table 5 indicates that analysis of the data supports 
this multivariate hypothesis* The univariate test"> indicate 
significant differences between Group A and Groups B and C 
with respect to each of the dependent variables: instructional 
behaviors, teacher educational opinion, student achievement on 
measures of "old content" and "new content", and on POST scores. 

TABLE 5 

MULTIVARIATE AND UNIVARIATE ANALYSIS OF COVARIANCE OF MEANS 
CONTRASTING GROUP A WITH GROUPS B AND C COMBINED 



Multivariate F 


ratio : 




23.9963 


Degrees of 


Freedom : 




5, 161 


p value 






.0001 


Univariate F ratios:. 






Variable 


Hypothesis 
Mean Square 


F-ratic 


p value 


Checklist 
overall 


3.2359 


95.3162* 


.0001 


Content, old 


.1093 


21 .6201* 


.0001. 


Content, new 


.0362 


11.806';* 


.0008 


POST, spring 


19.6700 


5.869*1* 


.0165 


Opinion Scale 


.2757 


5.0238* 


.0261 



Covariates whose effect was eliminated prior to contrast: 
POST, fall scores; Opinion Scale, fall scores 
Degrees of Freedom: 1, 168 

Hypothesis M-2 : 

Classrooms whose teachers participated in the development 
of the new syllabus will differ significantly from class- 
rooms whose teachers voluntarily adopted the new syllabus 
when it was first offered for state-wide adoption, in re- 
spect to the major dependent variables measured in the 
study . 
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Table 6 indicates that this hypothesis was not sup- 
ported by analysis of uhe data. Group B did not differ sig- 
nificantly from Group C with respect to the dependent variables 
measured . 

TABLE 6 

MULTIVARIATE ANALYSIS OF COVARIANCE OP MEANS 
CONTRASTING GROUP 3 WITH GROUP C 

Multivariate P ratio: 1.2252 ns 



Degrees of Freedom: 5. 



* r u 



p value: .2996 

Multivariate tests concerned with 
changes made by the groups through 
time 

Each of the three groups of classrooms studied will 
change significantly from 1970-71 to 1971-72 in respect 
to the major dependent variables measured in the study. 

TABLE 7 

MULTIVARIATE AND UNIVARIATE ANALYSIS OF COVARIANCE OF MEANS 
CONTRASTING SPRING 1971 WITH SPRING 1972 

A. Multivariate F ratio: 3.2280* 

Degrees of Freedom: 5, 164 

p Value .0084 

B. Univariate F ratios: 

Variable Hypothesis F ratio p value 

Mean Square 

Checklist .1839 5-4167* .0212 
overall 

Content, old .0115 2.5978 ns .3089 

Content, new .0025 .3325 ns .3629 

POST, spring 19-0913 . 5-3984* .0214 

Opinion Scale .1296 2.^605 ns .1264 

Covariates whose effect was eliminated prior to contrast: 
POST y fall scores; Opinion Scale, fall scores 

Degrees of Freedom: 1, 168 

Table 7 indicates that there was a significant dif- 
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ference from one year \:o the next, on ih? vat InU i:jk«»r. col- 
lectively. The univariate analysis Indicates that s Ign 1 ficant 
longitudinal effects were detected in toacher behavior and in 
student performance on POST. The latter rinding re^-loc's the 
higher POST scores attained by all three groups in the cocond 
year of the study. 

Hypothesis M-*i : 

Classrooms whose teachers auopt^d ti.e nvu .vij:*Ni;« • J 
when its adoption became mandatory will show o^nj* *o:*r.t- 
ly greater change between 3 970-71 and 397 i—V >::.un . ilj 
the other two groups of classrooms in rc - p°vl 1 V* ri- 
jor dependent variables measured in the study. . 

This hypothesis was tested by means of an analysis of 

the interaction between the contrast of Group A with Groups 

B and C, and the contrast between years. Taole 8 shows that 

the hypothesis found support in the analysis of the data. 



TABLE 3 



MULTIVARIATE AND UNIVARIATE ANALYSIS OF COVARIANCE OF MEANS 
INTERACTION OF THE CONTRAST BETWEEN GROUP A AMD GROUPS B&C 
WITH THE CONTRAST BETWEEN SPRING 1971 and SPRING 1972 



A. Multivariate F ratio 

Degrees of Freedom: 
p value 

B. Univariate F ratios: 



Variable 



Checklist , 
overall 



Hypothesis 
Mean Square 

.T>72*J 



Content , old 
Content , new 
POST , spring 
Opinion Scale 



ratio 



16 - «* l »f#*l* 



I6.39'i6« 



6.6035* 
5, 161 
.0001 

p value 



.0728 
.001*1 
5-2203 
.1269 

Covariates whose effect was ^11;.* L 

POST, fall scores; Opinion Scale, fall scores 

Degrees of Freedom: 1, 168 



JiDll ris 
1.1677 ns 
2. 33 2*! nr. 
t**\ nr;'*r to t^nt 



.0003 

.0001 
. f j02b 
.2138 
.1303 



FIG UK K 3 
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GROUP MEANS ON OVERALL CHECKLIST SCORE , BY YEARS 



C 
H 
E 
C 
K 
L 
I 
S 
T 

S 
C 
0 
R 
E 



3.7 
3.6 
3.5 
3.4 
3.3 
3.2 
3.1 
3.0 
2.9 



Group C 



Group B 



• 



Group A 



1971 



1972 



YEAR 



Univariate analysis suggests that this interaction 
occurs chiefly in teacher behavior and in student performance 
on the test of "old content". An inspection of means, shown 
graphically in Figure 3> shows that interaction with respect 
to teaching behavior can be traced to the significant change 
in teaching behaviors made by Group A between the spring of 
1971 and the spring of 1972. The interaction with respect 
to student performance on a test of "old content", shown 
graphically in Figure k , can be traced largely to the drop ( 
in scores of Group A students on this sub-test, from one 
year to trie next . 
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FIGURE 'I 

GROUP MEANS ON "OLD CONTENT " SCORES, BY YEARS 
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Group C 
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Scores Reported Are Per Cent Correct Responses 
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Tost.s <ji Specific Univariate Hypctneses 

Te»;t J concerned with 
teaching behavior s 

The following sot of hypotheses is concerned with 
teaching behaviors primarily as measured by the Earth Science 
Classroom Activity Checklist. Findings from the Tape Analysis 
instrument will be used chiefly to expand .or clarify signi- 
ficant Checklist findings. 

ilypouhesa s A-l : 

Teachers having prior experience with the new course ma- 
terials will employ classroom and laboratory strategies 
more in accord with tne objectives of the new course than 
will teachers not having this prior experience 3 but trying 
the new course for the first time. 

An analysis of variance is reported in Table 9, using 

as dependent variable teacher behaviors measured by the spring 

1971 overall Checklist score. Groups B and C were contrasted 

for this analysis. No significant difference was found between 

groups. This would indicate that Group C's prior experience'" 

with the new syllabus gave these teachers no advantage in terms 

of teaching behaviors employed. 



TABLii 9 

PLANNED INDEPENDENT CONTRAST - GROUP B VS GROUP C 

ON OVERALL ACTIVITY CHECKLIST SCORE* SPRING 1971 

Category Means S3 MSW F 

A B C Compare , Ratio 

Overall 3 • ^ 9 3-W .0316 .038^ .35 ns 

(Number) 36 3'* 

Degrees of Freedom: 1 5 70 
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This finding is particular ly surprising when one con- 
siders that Group C teachers not only had prior experience 
v;ith the new materials; they had helped develop them. Tests- 
cf hypotheses A-2 and A-4 (below) indicate that the Checklist 
does discriminate between some groups of teachers, go it is 
not valid to argue that the instrument was insensitive to dif- 
ferences in teaching behavior. An alternate interpretation 
would be that the new syllabus was in fact "teacher proof" , 
in the sense that simply adopting it led teachers to immedi- 
ately begin using the behaviors advocated by the curriculum's 
developers. Such conjecture would, of course, be stepping 
well beyond the findings reported for hypothesis A-l. This 
interpretation should be borne in mind, however, as subsequent 
hypotheses are tested. 

Hypothesis A-2: 

Teachers with prior experience and those trying the sylla- 
bus for the first time in 1970-71 will both employ strate- 
gies more in accord with the objectives of the new sylla- 
bus than will teachers using the traditional syllabus. 

Table 10 reports the finding that there was a signifi- 
cant difference in teacher behaviors between Group A and Groups 
B & C, as reported by students on the overall scale of the 
Checklist in the spring of 1971. 

Teaching behaviors of Group A teachers in 1971 dif- 
fered significantly from those of Groups B and C on every sub- 
scale of the Checklist, except that of text related items. 
There were significant differences with respect to classroom 
activities, tests, lab related activities., and time allotment. 

Group A differed significantly from Groups B & C in 
1971 on mean classroom responses on fifty-eight of the eighty- 
;seven Checklist items. (See Table A, Appendix E ) Group B had 
higher mean scores than Group A on fifty-seven of the fifty- 
eight items. Group C had higher mean scores on fifty of the 
fifty-eight items. High scores ih all cases represented more 
frequent use of the behaviors desired by developers of the new 
science curricula . 

The magnitude of these significant differences ranged 
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from .A to 1 . 5 points on the jcaiy ii.lorva i of 1 to 5. T'io 
.'iiean difference was approximately .68 points, wnich represents 
17% of the range of the soalv. 

TAfctE 10 



PLANNED INDEPENDENT CONT-iAS'i'i> - uROUl" A VS GROUPS b & C 
ON CATEGORIES OF THE ACTIVITY ChECKLjtfT, SPRING J ( .,'"^ 



Category 




A 


Means 
B 


C 


SS 
Compare 


MSW 


F 

Ratio 


Overall 


3. 


05 


3.49 • 


3.51 


4 . 8'4 


. 0339 


124.3* 


Text Related 


3. 


46 


3.51 


3.55 


.10 


,07 


1.43 


Classroom Related 


3. 


06 


3.25 


3.31 


1.14 


.04 


32.12* 


Test Related 


2. 


92 


3.52 


3.63 


10.02 


.12 


85.24* 


Lab Related 


3. 


13 


3.53 


3.55 


3.93 


.04 


90.55* 


Time Allotment 


2. 


63 


3. 18 


3.32 


9.16 


.18 


50,11* 


True-False 


2. 


85 


. 3.79 


3.71 


19,4 


.15 


130.0* 


(Number) 


36 




36 


3 4 












Degrees of 


Freedom : 


1, 106 







Item analysis of the Checklist surest:: that the courts 
taught by teachers usin^ the new syllabus is more interdisci- 
plinary .(items 27, 56, and 3.13): that it is more open-ended 
(items 5, 15, 21, 53, 67, 7 ] i, and 11^), raor* concerned with 
discovery (items 8, 22, 6s, 68, 71, 126, and 127), and engages 
in more long term invest J Lon.> (item 26)*. All of these are 
consistent with the stated objectives of ch-j designers of the 
new science curricula, particularly of the Karfch Science Cur- 
riculum Project, and of the revised Now Yor K State Regents 
Karfch Science Syllabus. 

* Items will be found in the Checklist, forms A,B,and C, 
Appendix E • 
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The fall 1970 Tape Analysis indicated that there were 
several significant differences between Group A and Groups 
fj & C. (See Table B, , Appendix y ; Appendix F also describes 
the individual scores on the Tape Analysis Instrument) Dif- 
ferences were found on the General Index Score (subscore 1), 
laboratory related activity (subscore 2) and several laboratory 
related subscores (subscores 3>^>t>>^> and 7). These differences 
indicated tnat Group A spent a smaller fraction of th<- ir in- 
structional time engaged in the kinds of activity advocated 
by the developers of the new science curricula. Another group 
of significantly different scores (subscores 1*1,15, and 16) 
indicate that Group A teachers engaged in significantly more 
lecture discussion activity than the other two groups. The 
developers of the new science curricula discourage heavy re- 
liance on this mode of instructional behavior. 

Summarizing the findings with respect to hypotnesis 
A-2, it would appear that those who taught the old syllabus 
in 1970-71 did not employ the "newer" teaching strategies as 
frequently as those who taught the new syllabus in this same 
year. This finding is consistent with the findings of Kochen- 
dorfer (1967) and Barnes (1967) relative to BSCS biology teach- 
ers. When the teaching procedures employed by teachers using 
one of the new science curricula are compared with the pro- 
cedures employed by teachers using a .traditional science cur- 
riculum, it is found that teachers using the new curriculum 
employ significantly more of the procedures advocated by the 
developers of the new science curricula. Since the "tradi- 
tional curriculum" was more precisely defined in the present 
study than in Kochendorfer and Barnes 1 studies, a stronger case 
is made to attribute the difference to curriculum differences. 
Before making this inference, however, it should* be asked 
whether the differences found might be due not to the syllabus 
used, but to selection factors. Teachers with more traditional 
teaching behavior patterns may have elected to continue teach- 
ing the old syllabus during this year, while those with more 
progressive patterns may have elected to teach the new sylla- 
bus > This important issue is dealt with under hypothesis A-1. 



Hypothesis A-3" 

Teachers in their second year of experience with the new 
syllabus will employ strategies more in accord with the 
objectives of tne new syllabus than they did in their first 
year of experience with them, 

It is clear from Table 11 that the teachers in Group 
B made no significant change in teaching behavior between the 
spring of 1971 and the spring of 1972, as measured by the over- 
all score of the Checklist . Thus, for these teachers, addi- 
tional experience with the new syllabus did not briny teaching 
behavior into greater accord with the objectives of the new 
syllabus. This finding, coupled v/ith the lack of difference 
between the teaching behaviors of Groups B and C in 1971 , sug- 
gests that if the new syllabus occasions behavior change, the 
change occurs rather abruptly, and that behaviors do not be- 
come increasingly more progressive. 

TABLE 11 

T-TEST OP DIFFERENCE OF MEANS ON ACTIVITY CHECKLIST 
FOR GROUP B, SPRING 1971 TO SPRING 1972 

Mean t-Value Degrees of 

Difference (Related Groups) Freedom 

» 

-.0053 -.2425 ns 29 

The stability of teaching behaviors employed by Group 
B during the period 1971-72 suggests that this group might be 
considered as a "post hoc" control group against which the 
teaching behaviors of Group A might be compared during the 
same time interval. The two groups were alike during 1971-72 
in tnat both were using the new syllabus in that year. They 
differed in that Group B had previously used the new syllabus, 
while Group A had previously used the old syllabus. 



Hypothesis A-*! : 

Teachers in their first year of experience with the now 
syllabus will employ strate # .ius more in accord with the 
objectives of the new f.yllai/Uu than they did in the pre- 
vious year, when they use»i I he traditional syllabus. 

Table 12 shows that Uiiu hypothesis ifi supported by 
contrasting the overall Checklist scores of Group A in the 
spring of 1971 with the scores of these same teachers one 
year later, after they had ben;un using the new syllabus. 

TABLE 12 



T-TEST OP DIFFERENCES OF MEANS ON ACTIVITY CHECKLIST 
FOR GROUP A, SPRING 1971 TO SPRING 1972 

Variable - < Mean Difference t-Value Degrees of 

(Related Group) Freedom 



Checklist 



overall 


.2173 


5.5605* 


27 


Text Related 


.0546 


1.1854 ns 


27 


Classroom Activities 


.0519 


1.1804 ns 


27 


Test Related 


.3706 


4.2353* 


27 


Laboratory Related 


.2273 


4.7979* 


27 


Time Allotment 


.1424 


2.3906* 


27 


True-False Items 


. 4491 


5.1649* 


27 



Checklist sub-scores in the categories of test related, 
laboratory related, time allotment, and true-false showed sig- 
nificant * increase with time. The Tape Analysis, which was 
largely concerned with amounts of time spent in various forms 
of classroom and laboratory activity, showed significance in 
the predicted direction on the General Index score, when fall 
measures were compared with fall measures. (See Table C, Ap- 
pendix P ) There was only a slight positive, non-significant 
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trend when spring measures were compared wivh spring measures.* 

Tape analysis sub-scores which ahoweu signif leant change 
from the fall of 1971 to the fall of 1972 (see Table C, Ap- 
pendix P ) included measures of time spent in laboratory ac- 
tivities (subscores 2 and k) and in higher level discussion 
(subscores 8 and 14). These behaviors showed increased fre- 
quency of occurence, in harmony with the objectives of the 
new curriculum developers. Use of lecture discussion (suo- 
Gcore 7) decreased, again in harmony with the objectives of 
the new curriculum developers. 

Group A's 1972 teaching behaviors measured on thirty- 
nine of the Checklist items differed significantly from this 
group's 1971 behaviors. (See Table D, Appendix E ) On thirty- 
six of the thirty-nine items, the change was in the pre- 
dicted direction. 

It is interesting to note that the changed behavior 
items are essentially a subset of the items which originally 
distinguished the behaviors of Group A from th9se of the other 
two groups. This might suggest that Group A changed precisely 
those behaviors which they needed to change in order to em- 
ploy patterns similar to those used by other teachers using 
the new materials. However, since there was little contact 
between teachers of the various groups, it seems unlikely 
that Group A teachers used other teachers for models of change. 
It seems more likely that these teachers picked up specific 
cues for behavior change from the curriculum materials them- 
selves . 

Examination of the specific items which showed sig- 
nificant difference from 1970-71 to 1971-72 suggests that the 
course as taught by Group A teachers in the second year of the 
study differed in several important respects from the course 
they taught in the first year of the study. Responses on items 
27 and 56 indicate a movement toward teaching a more interdis- 

*Possible implications of the non-significance of the spring- 
spring differences will be discussed in Chapter V. 
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ciplinary course. Responses on item 115 suggest that the 
course 'in the second year is more open-ended. Responses on 
items 65 and 68 maybe interpreted to mean that the course was 
more discovery oriented in the second year. Response to item 
76 seems to indicate that more time was spent in laboratory 
work during the second year. (This interpretation is supported 
by the findings obtained from the Tape Analysis sub-score 
dealing with the percent of time spent in small group labora- 
tory activity.) Laboratory, which now more frequently precedes 
classroom discussion of the topic (item 65), also now uses a 
broader variety of lab materials (items 16, 8l, 133)- Students 
more frequently record data as part of their laboratory ex- 
perience (items 18, 122). They spend more time in post-labora- 
tory, comparing data and analyzing conclusions they have d,rawn 
(items 19, 20, 75, 125, and 126). Finally, tests now include 
more items based on laboratory experience (item 62). 

Analysis of data provided by both the Checklist and 
the Tape Analysis Instrument support the overall hypothesis 
that these earth science teachers who were required to adopt 
the new Regents Earth Science Syllabus in the fall of 1971 
did indeed change their teaching strategies to conform more 
closely to the model proposed by the designers of the new sci- 
ence curricula. It should be noted, however, that despite the 
changes made by Group A, they still differed significantly 
from the teachers in the other two groups on the 1972 overall 
Checklist score and on all sub-scores except text-related. 
(See Table 13 ) 

There were significant differences on twenty-one of the 
items of the Checklist when Group A behaviors were compared 
with those of Groups B and C- (See Table E in Appendix E ) 
Groups B and C were found to employ more of the desired be- 
haviors as measured by nineteen of the twenty-one items. It 
appears that Groups B and C still have laboratory more fre- 
quently (item 25), and that they spend less time talking (item 
23) than do the teachers in Group A. The experienced groups 
put more stress on laboratory (item 28), and tend to be le.ss 
rigid in adhering to a scheduled laboratory period (item 130). 
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♦Jroup A tends to use laboratory manuals more frequently (item 
123). They also tend to provide fewer items of laboratory 
equipment than the other two groups (item 81). Tests for 
Group A students do not seem to have lab related items us of- 
t>;n as do tests for students in the other two groups, despite 
advances made by Group A (item 62). The only area in which 
Group A teachers seem to surpass the other groups is in res- 
pect to desirable utilization of the text (item 55). It may 
be that the teachers in Groups B and C simply do not use the 
text as a major reference in their course. 



TABLE 13 



PLANNED INDEPENDENT CONTRASTS ON ACTIVITY CHECKLIST CATEGORIES 





FOR 


GROUP 


A VS 


GROUPS B & 


C, SPRING 


1972 




Category 




A 


Means 
B 


C 


SS 
Compare 


MSW 


F 

Ratio 


Overall 


3 


• 30 


3.'»9 


3-47 


.607 


.031 


19-52* 


Text Related 


3 


.56 


"3-47 


3-52 


.079 


.060 


1.31 


Classroom Related 3 


.13 


3.26 


3.26 


.326 


.024 


13.74* 


Test Related 


3 


• 31 


3-58 


3.65 


1 .7^8 


.130 


13.43* 


Lab Related 


3 


.41 


3-54 


3-52 


. 292 


.042 


6.-J7* 


Time Allotment 


2 


.86 


3.22 


3.23 


2.^0 


.132 


18.90* 


True-False 


3 


• 30 


3-73 


3.62 


2.698 


.148 


18.15* 



Degrees of Freedom: 1, 84 



Despite the fact that certain differences in teaching 
behaviors still exist between those teachers who adopted the 
new syllabus under mandate and those teachers who had volun- 
tarily adopted the new syllabuo in prior years s the fact remains 
that the teachers of Group A did change their behaviors in the 
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desired direction upon adoption of the new syllabus. The in- 
ference that the differences found in teaching behaviors is 
due to adoption of the curriculum, and not due to selection 
factors influencing curriculum adoption finds firm support in 
the changed teaching behavior of the teachers in Group A. 
Thus, findings drom the longitudinal aspect of this study con- 
firm findings of the group comparison aspect of this study, 
as well as of Kochendorfer and Barnes 1 studies. 

hypothesis A~5: 

In their first year of experience with the new materials, 
teachers electing to use the materials in 1970-71 will em- 
ploy strategies more in accord with the new syllabus than 
will teachers adopting the new materials in 1971-72. 

Underlying this hypothesis was the assumption that 
those who voluntarily adopted the new syllabus (in the fall 
of 1971) would be more amenable to change of teaching behavior 
than those who adopted the new materials only after their use 
had been mandated. 

Table 14 indicates that, although the mean on the over- 
all Checklist score attained by Group B in the first year of 
its experience with the new materials was higher than the 
score of Group A in its first year of experience with the new 
syllabus, the difference between means did not achieve the .05 
level of significance. Hence it appears that those teachers 
who adopted the new syllabus only when its use was mandated, 
were able to employ in their first year of experience with the 
new materials essentially the same strategies that were used 
in the first year of experience with the new materials by the 
group which voluntarily began to use them in 1970. 

TABLE 14 

T-TEST OF DIFFERENCE OF MEANS ON ACTIVITY CHECKLIST OVERALL 
SCORE FOR GROUP A VS GROUP B, SPRING, 1971 



Mean .Difference t-Value Degrees of 

(Unrelated groups) Freedom 
.18 1.2845 ns 64 



Vests concerned with teacher 
educational opinion 

The next set of hypotheses have to. do with the teach- 
er f s educational opinions , as measured by the Educational 
Opinion Scale. The ratio of progressive to traditional opinion 
scores was used in making the major comparisons below. 

Hypothesis B-l: 

Teachers having experience with the new materials prior 
to 1970-71 will have more progressive educational opin- 
ions than teachers in the other gwo groups. 

Table 15 shows that Group C's educational opinions 
differ significantly from those of the other two groups 
throughout the duration of the study. 

TABLE 15 

PLANNED INDEPENDENT CONTRASTS ON OPINION SCALE 







FOR 


GROUP C 


VS GROUPS 


A & B 






Time 




A 


Means 
B 


C 


SS 
Compare 


MSW 


F 

Ratio 


Fall 1970 


1 


.57 


1.65 


1. 84 


1.46 


.11 


12. 80* 


Spring 1971 


1 


.51 


1.67 


1.92 


2.30 


.13 


17.72* 


Fall 1971 


1 


.65 


1-.68 


1.95 


1.57 


.15 


10.13* 


Spring 1972 


1 


.52 


1.63 


1.82 


1.09 


.14 


9.97* 



At each administration of the instrument 3 Group C dif- 
fered significantly from Groups A and B. It is possible that 
some sort of selection factor produced this difference. Teach- 
ers who volunteered to participate in development of the new 
syllabus may have held more progressive educational opinions 
than the general population of Regents earth science teachers. 
An alternate explanation suggests that these teachers developed 
such opinions in the process of curriculum development. 



Hypothesis B-2 

Teachers electing to begin use of the new materials in 
1970-71 will have more progressive educational opinions 
than those electing to continue teaching the traditional 
materials that year. 

Table 16 shows that Group A did not differ signifi- 
cantly from Group B on the opinion scale score at any time 
during the course of the study. This is somewhat surprising, 
since it had been hypothesized that educational opinion would 
have been a selection factor in constituting the membership 
of these two groups . 

TABLE 16 

PLANNED INDEPENDENT CONTRASTS ON OPINION SCALE 
FOR GROUP B VS GROUP A 

Time Mean SS MSW F 

A B Compare Ratio 

Fall 1970 1.57 1.65 .07 .11 .58 ns 

Spring 1971 1.51 1.67 .10 .13 3-06 ns 

Fall 1971 1.65 1,68 .02 .15 .10 ns 

Spring 1972 1.52 1.63 .18 .11 1.31 ns 



The lack of difference suggests that early or late 
adoption of the syllabus may have been due less to teacher 
characteristics than to factors such as .administrative co- 
operation or availability of suitable facilities and equipment. 

Hypothesis B-3 

Educational opinion change over the two year period will 
be in a progressive direciton for all groups. This change 
will be greatest for teachers beginning to use the new 
materials for the first time in 1971-72. 

As is clear from Table 17, this hypothesis was not 
supported by analysis of the data. None of the groups signi- 
ficantly changed its educational opinion between the fall of 



1970 and the spring of 1972 , although there were minor, but 
statistically significant fluctuations within the period of 
the study, notably among Group A teachers.' Tnis group showed 
a trend toward progressivism in the fall of 1971 when they 
adopted the new syllabus, but returned to their previous opin- 
ions in the spring of 1972, Terhaps a burst of enthusiasm when 
adopting the new syllabus led to Group A's short-lived adoption 
of more progressive opinions. 



TABLE 17 



T-TEST OP DIFFERENCES ON OPINION SCALE, BY GROUPS 
. k THROUGH SEVERAL TIME INTERVALS 



Group A 



Difference 



t-value 



Degrees of 
Freedom 



*Fall 1970-Spring 1972 
Fall 1970-Spring 1971 
Spring 1971-Fall 1971" 
Fall 1971-Spring 1972 



.0070 
-.0331 

.1076 
-.1045 



.159T ns 
-.8746 ns 
2.2649* 
-1.7886* 



•26 
29 
21 
25 



Group 13 



*Fall 1970-Spring 1972 
Fall 1970-Spring 1971 
Spring 1971-Fall 1971 
Fall 1971-Spring 1972 



-.0352 
.0414 
-.0169 
-.0693 



-.7354 ns 
.9292 ns 
-.3665 ns 
-1.4933 ns 



27 
34 
27 
26 



Group C 



"Fall 1970-Spring 1972 
Fall 1970-Spring 1971 
Spring 19 71-Fall 1971 
Fall 1971-Spring 1972 



-.0300 
.0625 
.0722 

-.1568 



-.7011 
1.3 245 nu 
1.0108 rrj 
-2.4698* 



25 
31 
25 
24 



* Fall 1970-Spring 1972. scores compared for Hypothesis B-3 



The significant move away from progressivism by Group 
C in the spring of 1972 (as compared to fall 1971 opinions) 
might be explained as a "spring let-down" associated with 
fatigue and the other factors which a year's experience with 
a hundred and fifty active high school students can provide. 
The same kind of trend is visible in the fall 1971-spring 
1972 difference of means for Groups, A and B as well. It 
should be pointed out however, that the mean score of Group 
C on the Opinion Scale remains significantly higher than 
the scores of the other two groups in the spring of 1972 
(Group A » 1.521, Group B » 1.64, Group C* = 1.822). 

In general, analysis of data on teacher educational 
opinion obtained In uhis study suggests vhat although these 
opinions differ significantly among groups of teachers, the 
opinions held by a particular group are stable, over rela- 
tively long periods of time. 

Tests concerned with student ability 
to employ the processes of science 

The next set of hypotheses deals with student ability 
to employ the processes of science, as measured by the Proces- 
ses of Science Test (POST). 

Hypothesis C-l: 

When spring POST scores are adjusted for fall POST scores, 
students using the new syllabus will obtain higher scores 
than will students in classrooms using the traditional 
syllabus . 

Table 18 shows that there was no significant difference 
in 1970-71 between groups when spring scores (adjusted for fall 
scores) on this test were analyzed by analysis of covariance. 
This finding is consistent • with that made by Welch (1972b) re- 
lative to PSNS students, but is inconsistent with the findings 
of Kochendorfer (1967) relative to BSCS students. It appears 
that much more needs to be done in regards to measuring pro- 
cess of science objectives. 
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TABLE 18 

ANALYSIS OP COVARIANCE OP MEANS ON PROCESSES OP SCIENCE TEST 

FOR ALL GROUPS, 1970-.71 

Group Treatment Adjusted 1 Mean Square Mean Square F D.F. 

Mean Mean Adjusted M Within Ratio 

, A 17,18 17.71 

B 18.33 18.20 7.58 4.99 1.52 ns 2, 102 

■ C 17.67 17.26 

"'"Spring POST' scores adjusted for fall POST scores 

Hypothesis C~2: 

When spring POST scores are adjusted for fall POST scores , 
students whose teachers adopted the new syllabus in 1970- 
71 Will obtain higher scores than will students whose 
teachers adopted the new syllabus in 1971-72. 

Table 19 shows that this hypothesis was not supported 
by the analysis of data. There was no significant difference 
between the spring POST means of Group B in 1971 and the spring 
POST means of Group A in 1972 when they were covaried with 
the fall means of the respective groups. The conditions of 
choice under which the syllabus was adopted seems to have no 
effect on student growth in the abilities measured by POST. 

TABLE 19 

ANALYSIS OF COVARIANCE 0? MEANS ON PROCESSES OP SCIENCE TEST 
FOR GROUP A 1971-72 VS GROUP B 1970-71 

roup Treatment Adjusted 1 Mean Square Mean Square F D.F* 

Mean Mean Adjusted M Within Ratio 



A 17.39 17.67 

B 18.33 18.11 



2. 89 3.51 . 823 ns 1, 59 



"^Spring POST scores adjusted for fall POST scores 
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Hypothesis C-3 

When spring POST scores are adjusted for fall POST scores 
otudents whose teachers adopted the new syllabus in 1971- 
72 will obtain higher scores than will the students of the 
same teachers in the previous year. 

Table 20 shows that this hypothesis is not supported 
by analysis of the data. When the spring POST s'cores are co- 
varied with the fall s cores > and Group A's 1971 performance 
is compared with its 1972 performance, no significant dif- 
ference is detected. The teacher's changing to the new syl- 
labus did not seem to improve student abilities measured by 
the Processes of Science Test. 



TABLE 20 ' 

ANALYSIS OF COVARIANCE OF MEANS ON PROCESSES OF SCIENCE TEST 
FOR GROUP A 1970-71 VS GROUP A 1971-72 

Treatment Adjusted Mean Square Mean Square F 

Year Mean Mean Adjusted M Within Ratio D.F. 

.970-71 17.39 17.34 

> .26 3.89 1066 ns 1/ 60 

"'.971-72 17.18 17.21 

"^Spring POST scores adjusted for fall POST scores 



Hypothesis C-4: 

When spring POST scores are adjusted for fall POST scores, 
students whose teachers had more progressive educational 
opinions will obtain higher scores than will students whose 
teachers had less progressive educational opinions. 

Table 21 indicates that this hypothesis was not sup- 
ported by analysis of the data. When classes were assigned' 
to three groups of approximately equal size on the basis of 
the progressive educational opinions of their teachers (using 
Schirner's progressive sub-scale) there was no significant 
difference between groups on spring POST scores after ad- 
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justment for fall POST scores . It is interesting to note that 
students of teachers with both high progressive scores (mean = 
*i.4838) and low (mean - 3.7638) obtained greater POST gains 
than did students of teachers with moderate progressive scores 
(mean = 4 .1533) . 

TABLE 21 



ANALYSIS OP COVARIANCE OF MEANS ON PROCESSES OF SCIENCE TEST 
ALL CLASSROOMS GROUPED BY TEACHER PROGRESSIVE OPINION 3CORES 

SPRING 1972 



Group Name N 

Progressive 28 

Moderate 25 

Non-progressive 29 

Mean Square 
Adjusted Mean 

hean Square 
Within 



Opinion Scores 
(Grouping Mean) 

4.48 

4.15 

3.76 

6.30 

F-r'atio: 1.60 ns 
3.95 



Treatment 
Mean 

18.06 

17-29 

18.74 

D.F. 2, 11 



Adjusted" 
Mean 

18.14 

17.47 

18.51 



'Spring POST scores adjusted for fall POST scores 



None of the hypotheses concerning gains ?n the Pro- 
cesses of Science Test scores was supported. It ca.i be conclu- 
ded that the curriculum used, the conditions of adoption of 
the new syllabus, experience of the teacher with the new syl- 
labus and teacher educational opinion have nc significant 
effect on student growth on the abilities measured by POST » 

Spring 1971 POST scores correlated significantly with 
cognitive achievement as measured by the spring 1971 earth 
science tests of n old content"and M new content". (This cor- 
relation used mean classroom scores from all classrooms in 
the study.) The correlation of POST with "old content" was 
.51; correlation of POST with 11 new- content" was .63. These 
correlations suptfost that tho ab LVHior; rnonourod by PO.'IT 
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may not be quite as specific as "the ability to employ the 
processes of science".* 

Tests concerned with knowledge 
of earth science 

The following tests were concerned with knowledge 
of "old content" and of "new content" as measured by the 
"Earth Science Content Test". 

Hypothesis D-l: 

All students will achieve best on the test instrument de- 
vised for use with the syllabus version used by their 
teacher . 

Table 22 shows that this hypothesis was* supported for 
Groups B and C, but not for A . In 1971 > students of teachers 
using the new syllabus did significantly better on the new con- 
tent sub-test than they did on the old content sub-test. Al- 
though there was a tendency for students of teachers using the 
old syllabus to do better on the old content sub-score than 
on the new, content sub-score, this trend was not significant. 

Findings of the nature reported here are not surprising. 
Curricula tend to focus most effectively on content objectives, 
so it is to be expected that students will achieve best on tests 
of the particular concepts stressed in the curriculum to which 
they are exposed. Differences in achievement are only impor- 
tant if knowing one set of concepts is more valuable than 
knowing another set. It was the judgment of the Earth Science 
Syllabus Revision Committee that the concepts found in the old 
syllabus inadequately represented current knowledge in the field 
of earth science, For this reason they introduced new content 

* A similar question was raised by Wallace (1963, p. 28), 

The correlations between the Impact Test [POST] and the 
two achievement tests are of particular interest, since 
there is a question as to whether the Impact Test [POST] 
does in fact measure a .'unique set of skills. These data 
suggest that it does .not. If a unique set of skills was 
being measured, the partial r's should be nearer .to zero. 
The correlations and partial correlations between the 
Cooperative Biology Test and the two BSCS tests were also 
high. 
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into the new syllabus. It appear, from analysis of the data 
reported here that the new syllabus presents the new concepts 
n.ore adequately than the old concepts. 

TABUC 22 



T-YEST OF DIFFERENCES BETWEEN MEANS ON EARTH SCIENCE TEST 
SUBSCORES, FOR EACH GROUP, SPRING 1971 



"Old Content' 
Group Mean 

A .5398 

B .4575 

C .4305 



'New Content" t value Degrees of 
Mean (Related Groups) Freedom 



.5185 
.5640 
.5577 



-1.0255 ns 
6.6736* 
7.0719* 



35 
35 
33 



Hypothesis D-2: 

On the "new content" sub-test, students whose teachers use 
the revised syllabus will outperform students whose teachers 
use the traditional -syllabus. 

Table 23 shows that analysis of the data supports this 
hypothesis. Group B and C students achieved significantly bet- 
ter on the "new content" test than did Group A students. Ex- 
posure to the new syllabus apparently gave an advantage to stu- 
uents on the "new content" exam. 



TABLE 23 

PLANNED INDEPENDENT CONTRASTS ON EARTH SCIENCE TEST 
FOR GROUP A VS GROUPS B 4 C, SPRING 1971 

Means Mean Square MSW F D.F. 

Subscore A B C Hypothesis Ratio 

"Old 

Content" .540 . 4 58 .431 .213 .0072 29.2*1* 1,102 

"New 

Content" .519 -564 . 558 .043 .0045 9--44* 1,102 



This finding is similar to the findings of most other 
:■ % ience curriculum researchers. It contradicts the findings 
of Champlin and Has sard (1966) and Sargent (1966) in respect 
to ESCP earth science, 

Hypothesis D-3 

Students whose teachers use the traditional syllabus will 
outperform students whose teachers use the revised sylla- 
bus on the n old content 11 sub-test. 

Table 23 shows that this hypothesis was supported by 
analysis of the data. Students of Group A significantly out- 
performed students of the groups not using the traditional 
syllabus on the content test devised to test knowledge related 
to the traditional syllabus. Taking the results of the last 
two analyses together supports the premise that neither syl- 
labus subsumes the content objectives of the other. Neither 
adequately prepares students for achievement tests appropri- 
ate to the other syllabus. 

The finding that students using the traditional syl- 
labus outperform students using one of the new curricula on 
tests of traditonal concepts s agrees with the findings of 
Sehirner (1967) relative to students under ESCP and non- 
ESCP curricula. 

Hypothesis D-4 

On the "new content 11 sub-test s students whose teachers 
have one or more years experience with the new materials 
will outperform students whose teachers began use of the 
new materials only when such use was mandated. 

Table 2*1 shows that this hypothesis was not supported 
by analysis of the data. This would suggest that their teach- 
er's previous experience with the new syllabus did not give 
students an advantage over students whose teachers did not 
have prior experience with the new syllabus. Contradictory 
evidence > however 5 is supplied by analysis of Regents Examina- 
tion mean classroom scores in 1972, when all groups were using 
the new syllabus. Table 25 shows the results of contrasts be- 
tween Group A and Groups B & C* In these small samples (N a 



77 



7-«y per group), the Regents scores obtained by Group A classes 
were significantly lower than for the other two groups. It 
would appear that students of these teachers had more difficulty 
with the exam than students of teachers having had prior 
experience with the new syllabus. Since these samples are so 
small, it seems prudent to withold judgment' on the question 
of whether mandated statewide adoption of the revised Regents 
Earth Science Syllabus led to lower than average scores for 
those newly adopting it. 

TABLE 24 

PLANNED INDEPENDENT CONTRASTS ON EARTH SCIENCE TEST 
FOR GROUP A VS GROUPS B & C, SPRING 1972 



Subscore 

"Old 
Content" 

"New 

■Content " 



A 



Means 
B 



453 ' 
529 



438 
554 



Mean Square 
Hypothesis 



.442 ■ .0032 
. 542 .0064 



MSW 



F 

Ratio 



D.F. 



,0057 .56 ns 83 
.0051 1.25 ns 83- 



TABLE 25 



PLANNED INDEPENDENT CONTRAST ON 1972 REGENTS EARTH SCIENCE 
EXAMINATION FOR GROUP A VS GROUPS B & C 



Means Mean Square MSW Degrees of 

A B C Hypothesis F Ratio Freedom 

73.402 81.703 78.077 21.943 3.540 6.1973* 22 



Hypothesis D-5 

On the "new content" sub-test, students of teachers using 
the new syllabus for the first time when its use was op- 
tional will outperform students of teachers who used the 
new syllabus only when its use was mandated. 
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Table 26 shows that analysis of the data supports this 
hypothesis. A test contrasting the scores of Group B in 1971 
with those of Group A in 1972 reaches significance. 



TABLE 26 

T-TEST OF DIFFERENCES ON "NEW CONTENT 11 SUBSCORE 
OF EARTH SCIENCE TEST, GROUP A, SPRING 1972 
VS GROUP B, SPRING 1971 



Group Year Mean t-Value Degrees of 

Freedom 

A 1972 .5292 



B 1971 .5640 



1.8926* 63 



Earlier it was found that in their first year of 
experience with the new materials, teachers in Group A did 
not differ significantly from the teachers in Group B 
with respect to teaching behaviors employed or educational 
opinions held. Now it is found that students in the two 
groups do differ significantly in their performance on tests 
of knowledge of the new content. It might be surmised that 
student cognitive ability was greater in the Group B students, 
but if the fall POST'test js any indicator of this ability, 
the two groups did not differ significantly in cognitive abil- 
ity (see Table 27). 

TABLE 27* 

T-TEST OF DIFFERENCES ON FALL POST SCORES 
BETWEEN GROUP A, 1970 AND GROUP B, 1971 

Mean group A Mean Group B t-value 
16.82 17.11 1.277 

The differences found between these two groups on the 
new content subtest might possibly be due to non-verbal differ 
ences in the instructional procedures used by their teachers. 

In general, it can be said concerning student achieve- 
ment on earth science .tests devised for use with the two sylla 
bi, that students do best on the test devised for the syllabus 



which their teacher is using. It does not appear that stu- 
dents under the new syllabus can learn both the "old" and the 
"new" content at the same time- Other studies (Ladd, 1972; 
Passero and Schmaltz, 1972) have shown , however,' that the ques- 
tions on the new Regents exams reflect more accurately than 
the old exams the values of the new science curriculum devel- 
opers. If those values have merit , then the students under 
the new syllabus are gaining more than they are losing. 

Summary of Procedure and Findings 

This study was designed to investigate the effects 
which adoption of the revised version of the New York State 
Regents Earth Science Syllabus might have on teachers 1 stra- 
tegies of instruction, teacher educational opinion, student 
ability to employ the processes of science, and student 1 
achievement on tests of earth science knowledge* Samples of 
approximately thirty teachers and their classrooms were drawn 
from each of three groups of Regents earth science teachers: 

A* Population A, which consisted of teachers who taught 
the older version of the syllabus during the first year 
of the study, and who adopted the new syllabus when its 
use was mandated, at the beginning of the second year 
of the two year study. 
B» Population B, which consisted of teachers using the new 
syllabus f<j| the first time during the first year of 
the study, when adoption of the new syllabus was op- 
tional, and who continued to use the new syllabus dur- 
ing the second year of the study. 
C. Population C, which consisted of teachers who had used 
the new syllabus prior to the first year of the study, 
when its use was restricted to those teachers engaged 
in its development - 
Employment of teaching strategies was measured twice 
during the study by means of the Earth Science Classroom Ac- 
tivity Checklist* This instrument was completed by students 
in the classrooms of the study in May of each year of the study* 



A second measure of teaching strategies was obtained by means 
of the Tape Analysis Instrument. This instrument was used to 
analyze the teaching strategies of a subsample of teachers in 
each of the three groups. (N in each taping sample = 8) A se- 
quence of five recorded classroom sessions was analyzed for 
each of the teachers in the subsamples each fall and eacn spring 
during the study . 

Measures of teacher educational opinions were obtained 
four times during the course of the study, by means of the re- 
searcher devised "Teacher Educational Opinion ScaieV Student 
ability to employ the processes of science were assessed by 
administering the Processes of Science Test (POST) in the fall 
and spring of each year of the study. Student achievement on 
knowledge of content relevant to the old syllabus and to the 
new syllabus was measured by a researcher-devised "Earth Science 
Content Test", which had equal numbers of items related to 
each of the syllabi. 

The principal findings of the study were: 

1. The teaching procedures employed by teachers using the 
new syllabus are significantly more in accord with the 
procedures advocated by the developers of the new syl- 
labus and of other new science curricula, than are the 
procedures employed by teachers using the old syllabus. 

2. Teachers who were mandated to begin using the new syl- 
labus employed teaching behaviors which were signifi- 
cantly more in accord with the advocated procedures 
after this adoption than before the adoption. 

3. None of the groups of teachers significantly changed 
its educational opinions during the course of the stu- 
dy. The teachers who had participated in development 
of the new syllabus had educational opinions which were 
significantly more progressive than those of the other 
two groups. 

'I. When spring POST scores were adjusted for fall scores, 
classroom means on this test did not differ significantly 
among the three groups during either year of the study. 

5. Students performed significantly better on those items 
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of the earth science knowledge test which had been de- 
vised for the syllabus used by their teacher. In the 
second year of the study, achievement on items devised 
for the new syllabus did not differ significantly among 
the three groups. 
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CHAPTER V 
Implications and Applications 

This final chapter will deal with implications of the 
present study, and recommendations for further research which 
are suggested by the results of this study. Certain weak- 
nesses and limitations of the study will be discussed in the 
context of their relation to recommended research. 

Implications and recommendations flowing from this 
study seemed to have particular relevance to two groups of 
educators : 

A. Science curriculum developers and researchers, in general. 

B. The New York State Education Department, in particular. 

Implications and Recommendations for 
Science Curriculum Developers and 
Science Education Researchers 

This study found that the Earth Science Classroom Activ- 
ity Checklist reliaDly measured differences between classrooms 
in respect to the classroom teaching strategies on which it 
reported. Correlations with the Tape Analysis Instrument tend- 
ed to support the validity fo the Checklist. 

The Checklist exhibits several advantages over class- 
room observation instruments such as the Tape Analysis Instru- 
ment. The Checklist was much more sensitive to small but 
significant items of teaching behavior, such as how often lab- 
oratory learnings were tested, or whether lab work required 
construction of graphs and tables, or whether long term invest- 
igations were part of the earth science course. Furthermore, 
the Checklist seems to be more sensitive to overall trends than 
is the Tape Analysis Instruemnt. This can be illustrated by 
comparing data from the two instruments for Group A in the 
1971-72 academic year. The fall Tape Analysis for this group 
showed a significant increase in desired teaching behaviors 
when compared to the previous fall's behaviors (see Table 29)- 



TABLE 28 



T-TEST OF DIFFERENCES ON GENERAL INDEX SCORES 
OF TAPE ANALYSIS INSTRUMENT, 
GROUP A, 1970-71 TO 1971-72 



Season 



Differences 



t value 



fall to fall 



.876 



2.18* 



spring to spring 



.081) 



.99 ns 



The spring Tape Analysis results, however, did not dif- 
fer significantly from those of the previous spring. (See 
Table 28) The 1972 Checklist administered at the same time as 
the spring Tape Analysis did show a significant increase in 
advocated teaching behaviors when compared to the results of 
the 1971 Checklist. (See analysis of Hypothesis A-*J , above, 
in Chapter IV.) The Tape Analysis Instrument records the be- 
haviors of the moment. In the fall it may be inferred that 
as the teachers began to use the new syllabus, they engaged 
in more of the behaviors advocated by its developers. How- 
ever, in the spring, this group of teachers may have felt 
rushed by the amount of ground left to "cover" in the new syl- 
labus, and therefore substituted lecture Tor laboratory. An- 
other possibility is that they may have begun very early to 
"review for the Regents". (Instances of both kinds of activity 
were in evidence on the tapes.) In any event, the students, 
reporting via the Checklist ,' were apparently able to transcend 
the events of the moment, and to reflect on their year as a. 
whole. Thus they report behaviors significantly different 
from those reported for these teachers at the end of the pre- 
vious year. 

The Checklist seems to be better fitted than the ob- 
servation instrument for the review of longer periods of class- 
room proceedings. It is better able to assess the occurence 
of infrequent, but significant items of behavior. Finally, 
it is certainly simpler and more economical to administer than 
the observational instruments. Instruments such as the Earth 
Science Classroom Activity Checklist should be useful tools 



for further research on teaching strategies used by science 
teachers. Reports by Sidney Smith (1973) > Spradlin (1973), 
una Bingman (1973) at the 1973 Annual Meeting of the National 
Association for Research in Science Teaching indicate that 
science classroom activity checklists are beginning to be 
used more widely. The results of this study would tend to 
support the extended use of, such instruments. 

The results of this study have shown that the teach- 
ing strategies used by science teachers can be modified by 
adoption of a curriculum which is written in such a way as 
to promote this modification. This knowledge should be heart- 
ening to the many science educators who worked long and hard 
to make the new curricula instruments of change. Much remains 
to be learned, however, about curriculum adoption and con- 
sequent change in teaching behavior. Now that it is clear 
that the curriculum package brings about change in teaching 
behavior, it becomes important to find out which elements of 
the package are most effective in bring about change. Among 
the elements which may contribute to behavior change are: the 
thematic structuring of concepts, integration of laboratory 
investigations with the concept outline, the nature of labor- 
atory instructions for teacher and student, the format of syl- 
labus (or textual) material, provision for teacher training, 
and the nature and weighting of the final examination. The 
effect on teacher behavior exerted by each curricular component 
needs to be investigated. 

The relation between employment of one of the new sci- 
ence curricula and student ability to employ the processes of 
science is of vital interest to the curriculum effectiveness 
researcher. The present study's inability to detect any sig- 
nificant curriculum effect on this variable could be viewed 
as an indication that the new science curricula are failing 
to attain their objective of enhancing these abilities in the 
student. On the other hand, it is possible that the instrument 
selected (POST) to measure this variable was inadequate for 
the task. More research needs to be done on the effectiveness 
of instruments devised to measure these abilities. In this 



regard, Yannenbaum's (1971) "Test of Science Processes 1 ' seems 
worthy of further exploration. Go also does the "Science Pro- 
cess Inventory" developed by Welch (1972b ), 

There may be interesting implications in the signifi- 
cantly more progressive educational opinions held by the group 
of teachers who had been actively engaged in developing the 
new eart'h science syllabus. If the difference is due to selec- 
tion factors, then project directors for curriculum development 
efforts should be aware that teachers who volunteer to parti- 
cipate in such projects may tend to have more progr j;.;ive edu- 
cational opinions than the general population of science teach- 
ers. It seems likely that statewide or national implementa- 
tion of a curriculum might be made easier if there were more 
"non-progressive" representatives on the curriculum development 
team. 

If, on the other hand, the higher progressive scores 
of the group which participated in developing the syllabus 
was the result of that participation, then even more interest- 
ing implications suggest themselves. If educational opinion, 
which this study found to be a ratner stable teacher charac- 
teristic, can be changed by participating in the curriculum 
development process, then it seems likely that other teacher 
characteristics and abilities might also be enhanced by such 
participation. An obvious example would be the ability to more 
effectively participate in continuing curriculum modification 
efforts. There is some support for this conjecture in the ac- 
tivity of many of the teachers in Group C subsequent to their 
involvement in the Regents Eurth Science Syllabus revision pro- 
cess. Through efforts loosely coordinated through the Bureau 
of Science Education, fifteen or twenty Group C teachers are 
currently modifying the revised syllabus for use in an indi- 
vidualized mode of instruction. Personal observations of this 
researcher indicate that many other teachers in this group are 
engaged in individualization of curriculum efforts in their 
own classrooms . 

What is being suggested here, is that the effects of 
a teacher 1 s participation in the curriculum development pro- 



cess on his subsequent professional activities is worthy of 
further research. It seems likely that such participation is 
a very effective form of in-service teacher training. 

Developers of new science curricula are interested in 
the reasons why some teachers adopt their product, and others 
do not adopt it. An assumption underlying this study was. that 
the new curricula were adopted by "progressive" teachers , and 
were rejected by "traditional" teachers. The finding::* of the 
study did nbt favor this assumption. Those teachers who 
adopted the new curriculum when its adoption was optional held 
educational opinions which did not differ significantly from 
those held by teachers who decided to continue using tra- 
ditional curriculum materials. This would suggest that edu- 
cational opinion does not in itself dispose a teacher to adopt 
or reject a new science curriculum. 

Another indication that the teachers who continued to 
use the traditional materials after the appearance of the new 
curriculum did not differ greatly from those who adopted the 
new curriculum at once is to be found in the first year teach- 
ing behaviors employed by each group. In their first year of 
experience with the new materials, these two groups did not 
differ significantly with respect to the teaching behaviors 
employed. Apparently both groups of teachers were equally 
flexible i-n adopting the teaching strategies advocated for 
the new curriculum. 

If teacher educational opinion and willingness to change 
teaching strategies did not constitute the basis for adopt- 
ing or not adopting the new curriculum, then it seems that the 
basis for this decision may be traceable to factors less close- 
ly related to the teacher. In retrospect, it now seems likely 
that the decision to adopt the new science curriculum may have 
been more closely related to such factors as administrative 
support, availability of facilities, funding for equipment, 
supplies, and new textbooks than it was to teacher character- 
istics. Further research needs to be conducted on the factors 
related to adopting a new science curriculum. 



Science education researchers who have reviewed the 
research that has been done on the effectiveness of the new 
science curricula (Balder, 1970; Welch, 1969) have urged that 
curriculum evaluation should concern itself with a broad range 
of variables. The present study supports the feasibility of 
investigating several aspects of a curriculum implementation 
problem within a single study. Such an approach provided 
some new knowledge, as well as leads for further research. 
On the other hand, the three year's experience this research- 
er has had with the present project tends to confirm the ad- 
monition which Wayne Welch (1969, p. 1*1) offered in conclu- 
ding his review of science curriculum evaluation efforts in 
the sixties; 

Only at centers where there has been a concentrated effort 
to investigate many facets of a course or teaching method 
by a group of researchers does one find any discernible 
evidence of ' advancement . . . . This concentrated group re- 
search needs to be encouraged and supported. Isolation 
in the past has led to fragmentation. Limitations in 
theory, instrument development, experimental design, data 
processing, statistical knowledge, and subject-matter com- 
petency are difficult for a single investigator to over- 
come. Several people concerned with common problems and 
bringing together their own skills an experience appear 
to offer the best hope for continued improvement of cur- 
. riculum evaluation in science. 

Since curriculum development is a process which affects 
many lives and affects them in a variety of ways, it is im- 
portant that development and implementation of new science 
curricula be accompanied by research which seeks to identify 
not only the effects of the curricula, but the interaction of 
the curriculum with various characteristics of the teacher, 
students , classroom and school setting. Future curriculum 
evaluation efforts should study as many of these variables 
as possible . 



Implieat ion J and itc^OHUiti'ridations for 
Members of the new York State 
Education department 

An important: modification of teaching behavior was 
found to result from adoption of the revised version of the 
Mew York State Regents Earth Science Syllabus. This would 
seem to justify a careful review of the syllabus package it- 
self, and of the revision process wnich produced it, to de- 
termine if there are implications for development of other 
syllabi. Such review might lead to questions which would re- 
quire additional Research, such as: 

L Do teaching behaviors employed by teachers of the other 
secondary science syllabi change as a result of adopt- 
ing a new syllabus? A generalized version of the 
Earth Science Classroom Activity Checklist (The Science 
Classroom Activity Checklist) is available for use 
in any science classroom. 

2. Do teaching behaviors employed by Regents earth science 
teachers change after several years of experience with 
the revised syllabus? Do their educational opinions 
change? 

3. Do teachers who use the revised Regents Earth Science 
Syllabus, but who do not administer the Regents Exam 
to their students use different teaching procedure? 
than teachers who do administer the exam? 

1 J . Do Regents earth science teachers use different teach- 
ing strategies in the spring than they do in the fall? 
These constitute but a small sample of the kinds of 
questions that can be arkca about a curriculum subsequent to 
its adoption, through summ at ive evalua tion procedures. Ans- 
wers to such questions could be very helpful in providing 
guidelines for future curriculum development . Of perhaps 
even greater importance, however, is research which accompanies 
curriculum development, i.e. forma tive evaluation . 

Jew York State has Ion,: t>eon a leader in the curri- 
culum development field, as inujeatvc by its long' history of ■ 
preparing Regents syllabi. The present stuay has shown that 



useful research can be conducted on a curriculum which the. 
State Education Department has developed. Is it not time for 
the Department to consider undertaking its own curriculum 
evaluation program? Should it not transform its curriculum 
development program into a RESEARCH and DEVELOPMENT program? 
In addition to the obvious benefit to subsequent curriculum 
development activity, introducing research planning into the 
curriculum development process itself has an important sec- 
ondary effect. Research which accompanies development tends 
to keep all the curriculum objectives foremost in the minds 
of the dev.elopers. There is an unfortunate tendency in cur- 
riculum development to set forth a broad range of education- 
al objectives (cognitive, affective, etc.) at the outset of 
the process, only to focus primarily on a narrow range of 
cognitive skills during the production phase of the process. 
When research planning accompanies curriculum development, the 
broad range of curriculum objectives is kept before the de- 
velopers at all times, since they know that if their pro- 
duct is to prove effective, it must provide learning learning 
experiences which are related to all of the objectives of the 
program, not merely to a few cognitive goals. 

An excellent model for formative evaluation of cur- 
riculum is presented by Sawin in his Evaluation & the Work 
of the Teacher (1969, p. 210). Use of such a model could 
greatly improve the effectiveness of the syllabus revision 
process, and perhaps lead to greater modification of student 
behaviors than was discovered by the present* summative evalu- 
ation of the earth science syllabus. 

Expansion of the Departments curriculum development 
program to include a resea» ch component would undoubtedly 
require additional funding. The expense, however, should be 
easily justified by the benefits to students and teachers in 
the Regents* classrooms of New York State. The quest for funds 
should be made easier by the accountability aspects of cur- 
riculum research. As Sawin remarks (1969> P- 219) > 

In the industrial world, a much larger proportion of total 
expenditure is spent on product evaluation and research 
than most educators would presently dream of spending for 
curriculum evaluation and research. 
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INSTRUCTIONAL OBJECTIVfcS 

If ti c ob.;>ctives of any course of study are not clearly defined, it will be difficult to evaluate 
what his »mmi ittriicci. Kitr.out such clearly ucfincJ objectives, there can be no sound basis for select- 
in j appr 'prioto course content or instructional methods and materials. Clearly defined objectives should 
provide J stuJcnt with a means to evaluate nis own ^rogtcss at any time and to help Iiim organize his 
efforts > ivit»v<nit activities. 

In tuf: $> 11 onus, the focus is upon the identification ami fonnulation of appropriate objectives 
which rwv.o been ■ /, \\ i«r; M . J. These are classified into two groups: those related to the process of 
inquiry (» % iu , s), and those related to subject matter or course content (CCO's). Roth qrouos of objec- 
tives n«*' t»ivr. specifically related to the unrierstandinqs in each topic. 

Proces s- of- Inqui ry jjbj ec tives ( P1Q) 

At tne completion of the course, the student should be able to: 

1. demonstrate the following skills in mathematics: 

a. determine relative error in percent, d. use proportions in establishing scale, 

b. use scientific notation correctly, e. measure dimensions using metric system 

c. solve for- unknowns in simple an ' J convert from one metric unit to 

another metric unit; 

algebraic equations (e.g., 0 = ~) 

2. a) reed the scales on standard measuring apparatus, such as rulers, protractors, balances, 

graduated cylinders, barometers, or compasses, to an accurdcy of 1/2 of the smallest 
scale calibration of the apparatus; 

b) deioiibtrate a degree of precision with standard iv>asuring apparatus by collecting 3 trial 
r.ca .ui-LwetitS that vary no n.ore than ±1/2 of ihe smallest scale calibrations of the apparatus; 

c) (Vr.oiistrate an ability to determine map measurements, such as directions, locations, 
distances, and other quantities designated on special maps, which are appropriate to the 
limitations of tne map; 

3. a) device a classification system that can be used to interpret natural phenomena; 
b) create models that can be used to interpret natural phenomena; 

4. list possible sources of error in an investigation when given a description of the data, 
procedure, and instrumentation; 

5. -j) collect and organize data; c) extrapolate from and interpolate within 
b) construct graphs using scales which a set of data; 

are appropriate for the data; d) interpret models which have been created 

to represent natural phenomena. 

Course-Con tort Ob jecti ves (CCQ ) 

At tw cc'ivletion of the course, the student should be able to id entify examples from observations 
of his environment which illustrate that: 

1. Cnange is universal and results from energy flow across an interface. 

2. Mass-energy is conserved as change occurs. 

3. Mtc sun is the major source of energy wnich drives earth systems. 

4. fiaurai systems tend to move toward a state of dynamic equilibrium. 

5. >\%>uy earth processes reflect cyclical changes. 

6. Censes or events reflect interactions b.Hwvon physical, chemical, and biological aspects of an 
cnv»ron.i,ent, and are described within trie frames of reference of space and time. 

7. Tne properties of the enviror.aent and the materials of which it is composed indicate how tney 
were forced and how they may change. 

8. Tr.e stui!/ of present environments may be used to predict the future and to explain the past. 

9. Data rived fro:' a microenvironment may be used as a guide to the interpretation of a macro- 
eii/i fvruiiont. 

10. Observations occur *nen one or more of the Senses are focused sm an aspect of the en/i rorm.ent. 

11. Powers of observation are limited by the senses, end can be extended by the use of instruments. 

12. Thcr* is a difference between information Dased on sensory perception and inferences made from 
tnesc observations 

*Mager, R.F. Preparing Instructional. Objectives* Palo Alto, California. Fearon, 1962, pp. 3-4. 
O viii 
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ANNOTATED FORMAT 
Syllabus Pages 



EXAMPLE 



The topic question is an indica- 
tion of the inquiry theme of the 
entii'c topic. 



Topic title from outline 



Topic number 



Digest of - *"l 
j. Major Ikthavioral 

Objectives for 

students. 

Suggested Approach 
for the teacher 
with enrphasis on 
what precede 8 or 
follows, 

TJic letter designation* 
indicates the Major 
Behavioral Objective 
which is related to a 
specific section of 
the topic. 



Whole m numher integers 
designate section 
questio ns . The under- 
standings will develop" 
from the investigation 
of the question, 
enabling the student 
to accomplish the 
appropriate Major 
Bchavio»rf Objective, 

A number in tenths 
(A-1,3) designates a 
sub topic required to 
develop an axswer to 
the section question , 






m**f i {*«!■ M f*«M« «•■"»»♦'••«••"» I'M *».« X** MM'** •* IM M»1»««^M 



l»>.iMI Mil M •>*•*(•■ I* j'i»lt» »lf't •»«!■! • •ttf**'! 



t '^i f vjj« - 

>i* " " 





• IM. I. ((••!. I. 1. 

«*•!. II. II 
((•■I. II 

ne ri i n* 



I I* N 4 MHMl Mt.f « 



J »• • .l»«^"» »' • 




, Tliis time estimate 
suggests the extent of 
depth of treatment, 
It ie exclusive of. time 
required for testing, 

This column represents 
statements of student 
understandings which 
should be derived pri- 
marily from investiga- 
tions. 

V-A-l refers to the 
specific section of the 
supplement. 



*This designates the 
Course-Content Objectives, 
The CCO(s) represent 
broad iah 
permeate the syllabus, 
and should be stressed 
accordingly at this point, 



This desigrio.tcs the 
Proces 8 -of- Inquiry 
Objectives, The PIO(s) 
should be employed in 
helping the student 
achieve the understanding* 



A number in, hundredths 
(A-1,31) designates 
the specific major 
understanding 8, 



This information refers 
only to* the single^ under- 
standing if it io coded 
in hxoxdredths (a-1*3'1). 
It refers to the en t ire 
section of the topic if 
it ie coded in tenths 
on ly> 
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ANNOTATED FORMAT EXAMPLE 
Investigations-Understandings Matrix 
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Investigation number 
(topic omitted) found 
at top of both teacher 
and etudent laboratory 
guide sheet, 



T)\c blocks in a horizontal column designate which 
investigations will support and explain a single 
understanding. For C-1.12, (The amount of energy 
lost,,..) any or all of the investigations (A-2a, 
B-la, C~la) might be used, 



Estimated time in 45- 
minute class periods. 



The wide va landings 
are coded directly 
to the syllabus i 
Major Understandings 
cqIutta . (i,e., C-1,12, 
The amount of energy 
lost by c source * 
equate, ...) 




HCong Term Investigations 
and 
Field Experiences 



Those Process Objectives 
used in an investigation* 



All multimedia are located 
in front of supplement by 
topic, 



Space left, for teachers 
to place resources of 
their school into matrix 
(i.e., films, filmztrips, 
slides, videotapes*, off- 
print*, library books, 
*to>) 



Name of investigation 



The blocks in a vertical oolwm designate which 
understandings are included in a single investi- 
gation. Investigation B-lo: Energy Aboorption, 
inoludes understanding*: A-1AZ, A-1.14+ B-2,31, 
B-1.12. 
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. September 1970 

Dear Earth Science Teacher; 

As you know, hi yh scnool science courses have undergone a tremendous 
transformation since 1956. There now exists a large variety of nationally 
devised curricula ranging from PSSC to ESCP. Mere in New York State v all of the 
Regents science curricula have also been revised in the last few years. This 
curriculum revision has been expensive in both money and man hours. It is quite 
natural to ask whether the expense has been worthwhile: What have been the 
effects of the widespread adoption of these new science curricula? 

For some of the curricula, some of the answers are in. For example, 
PSSC students do better on PSSC exams than do students who have taken a 
"traditional" physics course. This type of effect has to be expected. Other, 
perhaps more important effects, however, have not yet been determined. Question 
such as the following remain: 

1. What effect does the new curriculum have on teaching 
and learning procedures in the classroom? 

2. What effect does the new curriculum have on the 
students' ability to apply the processes of science 
to new problems and situations? 

3. How does the teacher's outlook affect the way in 
which the new curriculum is taught? 

Hopefully, questions of this type will be answered by carefully planned 
research. The Bureau of Science Education of the State Education Department 
encourages the kind of curriculum research which seeks answers to the questions 
above. It has, therefore, welcomed the research by me working through the 
State University of New York at Buffalo. I intend to study the effects of 
adopting the Revised Regents Earth Science Syllabus in New York State during 
the next two years. If you expect to teach either of the Regents Earth Science 
syllabi during the year 1970-71 and expect to teach Regents Earth Science again 
in 1971-72, I urge you to participate in this study. THIS RESEARCH WILL STUDY 
THE EFFECTIVENESS OF THE NEW CURRICULUM, NOT INDIVIDUAL TEACHERS. ALL INFOR- 
MATION GATHERED IN THE STUDY WILL BE HELD IN STRICT CONFIDENCE. 



I 



100 



- 2 - 



Those selected tc participate will be asked to do the following; 
I. Early Fall , 1970 : 

A. Complete a form requesting information in their 
teaching assignment, background, etc. 20 minutes. 

B. Administer to one section of Regents Earth Science 
students an instrument devised to measure their 
ability to apply the processes of science . (Data 
will be collected from only one section of your 
earth science students each of the two years.) 

One class period. 

C. Complete a teacher educational outlook inventory, 
(This can easily be filled in while the students are 
working on the processes of science test.) 

D. (If recording equipment is available), record a 
sequence of six periods of class and lab activities. 
(Tape will be supplied by the study.) 

A category system such as the Flanders 1 Interaction Analysis System, 
will be used to identify the teaching and learning procedures used by the 
teacher and students. 



II. April, 1971 : 

A. Administer to the students an "Earth Science 
Classroom and Laboratory Activity Checklist." In 
this Checklist, the students will report on their 
long-term perception of the teaching and learning 
procedures used in their classroom and laboratory. 
One class period. 

B. Administer the processes of science test as a post- 
test. One class period. 

C. (If recording equipment is available), record a 
second sequence of six classroom and laboratory 
sessions. (Set up time for recorder). 



III. May, 19 71: ' 

Administer an earth science exam which will contain 
items appropriate to both the regular and revised 
curricula. (This will permit comparisons to be made 
between results of this study and those of earlier, 
content-oriented, studies). 
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IV. Fall, 1971 : 

Administer the processes of science test to the 
students. 



V. April, 1972 : 

A. Administer the "Earth Science Classroom and 
Laboratory Activity Checklist." One class period. 

B. Administer the processes of science test. One 
class period. 

C. Complete the teacher educational outlook 
inventory. (During processes of science test.) 

D. If equipment is available, record a third sequence 
of six classroom and laboratory sessions. 



In summary, the expected expenditure of time will be: 



First Year 
of the Study 



Students 

Four class 
periods 



Teacher 

An additional three or four hours, 

at most, to: 
Complete initial information 
form and (set up recording 
equipment) mail materials to 
project director. 



Second Year 
of the Study 



Three class 
periods 



An additional three or four hours 
to: 

(set up recording equipment) 
mail materials to project 
director and complete the final 
.report form. 



All materials will be provided by the project. All scoring of tests 
and inventories will be handled by the project. School districts will be asked 
to provide return postage (about $2 per year), and if possible, use of a tape 
recorder for two weeks the first year, one week the second year. 
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Science teaching in New York State, and elsewhere, should profit 
greatly from the time invested in this project by the earth science teachers 
and students who participate. The generosity which seems characteristic 
of earth science teachers holds the key to the success of the project. For 
the study to be meaningful, a large number of volunteers are needed. From 
these, a sample will be selected to participate in the actual study. Upon 
the completion of the study, each participant will receive a complete report 
of the results. 



You are urged to volunteer for the project by filling in the 

accompanying form and returning it in the enclosed envelope no later than 

October 1 . You will be Notified by Oct. 12 if you have been selected 
to participate. 

Thank you very much for having considered this proposal. 

Sincerely, 

JAMES R. ORGREN 
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OSRNaRD F MAAKC 

A$S»STANT CO"MS*5 , 0"f" 'OR 
lNST«UC1»ONAL SlNVtCCft 
(GtNCHAL t Ol/CAriON) 



DIVISION Or CTNTRAL EDUCATION 
TEO T. &RCNDA, DIRECTOR 



DURCAU Or SCIENCE EDUCATION 
HJOH TEMHtETON. Cmtf 



October 1970 



W'UIAM A. CALHOUN 
JOHN V F A VI TTA 
no W ^ W. MING 
COW* <D T. LA LOR 



Dear Principal ; 



All too seldom do researchers in the schools of education of our 
universities investigate problems of mutual and immodiate interest to school 
districts and state departments of education. The researcher, whose request 
for cooperation you find enclosed, has chosen such a problem. 

The New York State Regents program is known across the country. The 
development of statewide Regents curricula and examinations has required, and 
continues to require, the time and talents of hundreds of trained educators. 
The Department has over the years acquired a wealth of data on the performance 
of students in the state on the Regents examinations. Unfortunately, however, 
it has practically no hard data concerning the effect which introduction of 
a new curriculum has on classroom procedures and behaviors. Since the new 
science curricula, state and national, strongly encourage a more investigative 
and open-ended classroom behavior, it is particularly important to know 
whether or not adoption of one of these cjrricula actually stimulates more of 
these kinds of behavior. The proposed study will attempt to measure changes 
of classroom' behavior which one of the new curricula may bring about. Future 
curriculum revisions could be directly affected by the outcome of this 
study. 

As you know, the Revised Earth Science Syllabus is being introduced 
statewide over the next two years. As the researcher points out, adoption 
of this inquiry-oriented science course presents a unique opportunity to study 
the effects a new curriculum has cn a large number of classrooms. Demands on 
participating schools are small when compared with the possible outcomes. 
The school will be asked to supply return mailing costs, at about two dollars 
per year. It may also be asked to provide use of a tape recorder for about 
12 class periods during each year of the study > if a tape recorder is available. 
Demands on participating teachers are spelled out in detail in the letter sent 
to your earth science teacher(s). A copy of this letter is attached for your 
information and files. 

I urge you to encourage your earth science teacher(s) to participate in 
this important study and if he so elects, to support him in carrying out his 
responsibil ities. 
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Please return form to : 

Mr. James Orgren 
Department of Geosciences 
State University College 
1300 Elmwood Avenue 
Buffalo, New York 14222 

Dear Mr. Orgren: 

Date 

I shall be unable to participate in the study. 

I have the permission of my school administration to participate 

in this project. 



Name: 



School Address 



Name of School 
Street Address 
City & Zip 



School phone & Ext. 



(PLEASE PRINT) 
Home Address 



Street Address 
City & Zip 
Home Phone 



My teaching assignments are as follows (I've checked or filled in the 
appropriate lines > or encircled the appropriate response). 



Period 



1 



2. 
3. 
4. 



In 1970-71 , I shall be teaching; 

a. Conventional Regents Earth Science 

b. Special Regents Earth Science 

c. Both 



I (have; have not) taught the Special Earth Science Course before. 

I (do; do not) expect to teach Regents Earth Science in 1971-72. 

My Regents science assignment schedule for a typical day 
in 1970-71 is: 

Enrollment Grade 
Subject Regents? (Approx) Level (s ) 
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(Signature) 



Wovoiuber 3, 1970 



Dear 

Hy sincere thanks bo you for volunteering to share in our study of 
the effects of adopting the revised version of the New York State Regents 
Dtrth Science Dyllabus over the next two years . This letter is confirmation 
of your selection to participate in the study, I am sorry for the delay 
in this # notification. It took more time than anticipated to assemble the 
samples for the study. However, we now have a good 3tate-wide representa- 
tion; ti:is should pormit an unbiased analysis of the effects of adopting 
the new syllabus. 

Our special thanks to those of you who volunteered for the taping 
aspects of this study. We randomly selected thirty teachers from among 
the taping volunteers for this part of the study. Tliose who were selected 
should have received their package of tapes by now. If you volunteered 
for taping and have not received tapes, you can assume that you will not 
be required to do any recording of classroom sessions. 

Enclosed in this packet are materials for the first phase of the study. 
The Processes of Science Test i3 to be administered to the students; you 
are asked to respond to two forms? the Information Form and the i&iucational 
Attitude Scale. 

The Regents )iixrth Science section selected for this 3tucty is your 

_ » 

If for some reason you select a different group to participate in the 
study would you please jot your reasons on the "Information Form". It is 
crucial that the same group of students be used for all aspects of this 
year's study. 

The Processes of Science Test (POST) is obviously not a measure of the 
students knowledge of earth science. It attempts to measure the students 1 
ability to employ the processes of science. Bofore administering the test 
be sure adequate #2 pencils are available for all students. (Use of ink 
or ball point pen will invalidate the students 1 answer form. The IBM data 
processor i3 blind to any thin,; but pencil)* Your guidance staff may have 
a supply of pencils which you can borrow. Thu to3t i3 to be administered 
to the entire group at one time; the time limit is 3 5 minutes . It is not 
expected that all students will complete 'the tost in this time If all 
groups are allowed the same time, however, everyone will be on an equal 
footing. 



Before administering the POST test to the students, would you please 
explain to them that the State Department of Education is interested in 
the effect of the earth science curriculum on students. Mr. Orgren, of 
tho State College at Buffalo is conducting a study of these effects . The 
first portion of this study will consist of taking a test entitled the 
Processes of Science Test. 

Please read the following instructions to the students before you 
begin the test: 

1 • You must U3e a pencil (preferably #2) for this test. 

2. Please fill in the name of the school, yourrtage, grade and sex 
across the top of the answer form. (Allow time for everyone "to 
to this). 

3» Please make no marks in the test booklet. All answers are to go 
on the answer form* 

U. Please notice that the response space answers for question number 
2 are to the right of the answers for question number 1 . Be sure 
that the number on the answer sheet matches the number of the 
question in the test booklet. 

Blacken completely the space provided for the response you select 
on the answer sheet. 

6. You will have 35 minutes for this test. It is not expected that 
all of you will finish. If you do finish early, please read 
quietly until the signal is given for the end of the test period. 
Turn in your answer sheets first, then turn in your test booklets. ■ 

During the test please be sure all students are using pencils, and that 
they have understood the directions. Afterwards, please stack the answer 
forms so that all of the clipped edges are in the same corner. 

In completing the Educational Attitude Scale, please use one of the 
IBM answer forms. If you fill it in while the students are taking the POST 
instrument, please be sure to separate your answer form from those of your 
students. On the top of the form, only your name is necessary. 

You may fill in the Teacher and Class Information Form, directly on 
the form itself. All such information, will of course remain in strict 
confidence. 

Please administer the POS T, and fill in the oth er instruments within 
a weeTTof receipt of tfio packag e?; it tne carton is re -us able, carefully 
re-pack all materials in it. If not, please use a carton at least as 
strong. Carefully reseal the package and tape the edge. Affix the return 
address card. Mail the package at the EDUCATIONAL MATERIALS RATE (this 
should cost the ochoor less than f>0£). 



Again, may I thank you for your participation in this study. 

Sincerely^ 



James Orgrcn 

Please fill in and return the enclosed post card immediately on 
receipt of the package. We want to know the speed of delivery and 
the condition of packages mailed at the educational materials rate. 

S t In order for you to make plans, we will notify you two weeks in 
advance of the spring mailing. 



AUDIO TAPING INSTRUCTIONS 
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1 . ricase tape a sequence of six session with tha clrss selected for the study. 
Complete a log for each session. 

2. Include laboratory periods, (see special directions below). 

3. Include all class activities, unless a film, field trip, exam, etc, is to take 
up the entire period. In this event, note f i?jn title, nature of field trip. • . 
and the date in log; tape an additional session at the end of the sequence. 

U, Record at slowest available rate, 

$. Placement of the recorder 

a) for large group settings (lecture-discussion, aY presentation, teach°r 
deomonstrations); place tha recorder arid microphone in the front of the 
roon, to the right of the location where most talking occurs (teacher desk 
or demonstration table }; face the microphone diagonally across the room, 
toward the opposite rear corner. Turn the volume to the highest setting 
unless extreme sound distortion is noted from nearby voices, (a trial 
might help). 

b) for small group settings (lab work, smaDJL group discussion); place micro- 
phono close enough to one of the small groups that it vail pick up thrir 
conversation; turn the volume to high so that teacher comments to entire 
group will be recorded. It i3 recoj^aixed that students will probably 
"interact 11 with the microphone to some extent, particularly in the small 
group sotting. This can best be minimised by the teacher ignoring the re- 
corder once it is set up and recording, 

6. Preparation of the class for the sequence of tape rocordings. 

Mr. Orgren of the State College at Buffalo has atiksd us to help him in his 
study of earth science classrooms in New York State, Part of hi3 study will 
consist of analysing the discussion and activities that occur in various 
classrooms. Since he cannot visit classrooms all over the state, he has asked 
us to tape record a series of six periods for his study, Yfe will begin 
recording today, 

7. Uotc that the topes are labelled: 1, 2, and 3. Each tape should be recorded 
on two sides. Please use tape number 1 for the first two days of the ^e^uenco, 
tape 2 for the third and f'.ur'h day, and tape 3 for tha last two days. Pleaso 
make no1£of the tape number on each days log. 

Pua^ ul^ <W-iick -for *acA d^j! 



Room IIS, Science Building 
State College at Buffalo 
1300 Elmwood Avenue 
Buffalo, IUY. 14222 
3 Haj 19 71 

Dear 

7 lav is upon us; the vernal equinox has cone and gone, though nany 
sections of i^ev/ York State have yet to feel the warm breath of spring. 
Despite the uncooperative weather, the close jf another school y^ar 
is nov; in sight. The time is now for completing the 19 70-71 portion 
of the "Earth Science Classroom Study". This nacket contains the 
materials you v/ill need for this phase of the study, (Those of you 
who arc taping your classroom sessions have received, or will soon 
receive your spring tapes,) 



INSTRUCTIONS: 

1. Please return immediately the postcard indicating receipt of the 
package. 

2. 3e sure that sufficient #2 pencils are available for each test, 

3. It is essential that all tests be administered to the same group 
which took them in the fall. 

4. Please administer the form titled "Classroom Activity Checklist" 
first, no later than a week after receiving the packet . 

This instrument has two sections : the "Classroom Activity Check- 
lisf and the "Earth Science Test". It is, however, to be ad- 
ministered as a unit, without a break. Students should be able 
to complete the total of 49 items within a single class period. 

This instrument has three different forms- A, B, C. These forms 
have already been intermixed in the packet. Therefore, if you 
will simply distribute them in the order in which you find Lheiu, 

randomization will be preserved. 

Each student should receive one IBI1 answer sheet on which he v/ill 
record his answers for both the Checklist and the Earth Science 
Test. He should mark the top of the answer sheet with A, B, or C 
(depending on the form he is using) and his grade and sex. 

Please be sure that all students understand the instructions on 
pages 1 and 2. In particular, be sure that students having 
Form A begin with answer 1 on the answer sheet, students having 
Form 3 begin with answer 53 on the answer sheet, and students 
having Form C begin with answer 105 on the answer sheet. 

5. Please administer the "Processes of Science Test" three or four 
drr/s after the students have completed the Checklist and E^r'ch 
Science Test. Each, student should mark the top C'f the answer 
sheet with "POST", grade, and sex. Please instruct the students 
to mark 1 on the answer sheet if they select answer A; 2 for B; 

3 for C, and 4 for D. 

The items on this test were designed to measure the students 5 
ability to employ the processes of science. 
Students should complete the test within 35 minutes. 



•no 

6. While tliG students arc v/orking on the Processes cf Science Tent, 
would you please complete the "2duca-ionr.l Opinio*. : ! cv0.o" on one 
of the IB' 1 answer forms* Please mark it "c^.n.'.on Sc'hIo". 

(It's possible that end-of-the-year outiocK* may differ from 
those held earlier in the year.) 

7. WO LATER TUMI IIAY 30, please return all materials (now completed) 
to tiie mailing package. 

(Checklist of items to be returned:) 

1 set of IBM forms for the Checklist 

1 set of IBM forms for the Processes cf Science Tost 

1 IBII answer sheer for the Educational Opinion Scale. 



1 set of Classroom Activity ChecV-.List booklets 

1 set of Processes, of Science Test booklets 



1 identification card: school, teacher and section 

8. Tape the return address card to the outside of the mailing 
envelope , 

9. Please seal the mailing package securely. In addition to staples, 
please use masking or mailing tape to wrap the package the long 
way. A large number of last fall's packages required re-wrapping 
at the post office, and a few answer sheets were badly wrinkled. 

10. If you would like to know how your students did on the Earth 

Suiwiicu Test, please indicate this on your identification card; 
I will gat these results to you as soon as possible. 

Let me take this occasion to thank you sincerely for your cooperation 
in the "Earth Science C3 ass room Study" . There is every indication 
that the data you are providing will lead to substantial conclusions 
concerning the effects of the new syllabus on earth science class- 
rooms . Keep up the good work . 

We'll be contacting you in the fall about the final phases of the 
s tudy . 



I hope you have a great summer. 



Sincerely , 

n - /9 

J-arces Orgren 

Stats University College at Buffalo 



P.S. Please write your return address on the outside of the 
packet and mark it "FROM" 
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TAPE ANALYSIS GENERAL INDEX SCORES 





CLASSROOM 


FALL 1970 


SPRING 1971 


FALL 1971 


SPRING 1972 




401 


0.603 




2.124 


0.220 




402 
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1.075 


2.279 


0.8P7 
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0.299 


0.428 
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EDUCATIONAL OPINION SCALE: PROGRESSIVE / TRADITIONAL SCORE 

GROUP A 



Fall 1970 
Unit Score 
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1 . 


630 1 
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1 . 
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X *' ~ 
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ft 2ft 1 
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1 ft h 

X v * 1 


1 • 


1 1 <*3 
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1 . 
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1 . 
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2 . 
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110 


1 . 


■ <*<*78 
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1 , 


9153 


11 2 
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N = 37 



Spring 1971 
Unit Score 
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N •■= 30 



Pall 1971 
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N = 27 



Spring 1972 
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11 
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2 
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320 


2. 


. 0 0 0 o 


321 
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32<+ 
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.9667 


326 
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.1111 


327 
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.8ft89 


328 


1 


.1+235 


60 1 
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.3580 


602 
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.8281 


606 


l 


.9167 


605 
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.70<+2 


607 


"i 


.9692 


608 


L. 


.1132 


611 
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.6232 
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.8217 
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EDUCATIONAL OPINION SCALE: PROGRESSIVE / TRADITIONAL SCORE 

GROUP B 



Fall 1970 



Unit 


Score 


201 


1 tODll 


o n o 

2 0 2 


'. - _ J. J. ^ 


1 f> 7 

2 0 3 


1 n 7 7 


20 i* 




one 


-L • v> C -J J 


20 6 


a /. c n 7 


9 n 7 


1 .1266 


i o 


1 7 A 1 ? 


cl U 


X • J Vm \J J 


211 


1 n 71 a 
1 • U f 1 0 


O A O 


1 - ? 7 A 

J. • Cm ' «J O 


OAT 


1. m f O ,J «J 


*"> A 1 

21 4 


-L (OHIO 


o 4 r. 
elb 


J. m \J \J 1. Kj 


217 


1 ? 5 7 ? 


218 


L i O U C O. 


o o n 

2 2 0 


L m C L O J 


22 1 


A t ft ft C 

X • boo? 


22 2 


1 7 ? n k 


22 3 


1 A 7 c; q 


2 2 '4 


C • U J *T 


22 5 


1 7 n /* q 




1 - P» 7 1 L 
liur if 


2?9 


1,5972 


230 


2.0f=>0% 


^ 7 1 

C. 0 1 


1,5709 


501 


1.5362 


502 


1 .<rl03 


50 3 


1,3381 


50 J» 


2.^200 


50 5 


1.8956 


506 


1.7903 


507 


1.9016 


508 


1.92^5 


50 9 


1 .1951 


510 


1.5672 


MEAN 


1.6260 


N = 


36 



Spring 1971 


\\y\ \ f* 

unit 




20 1 


1 . 2 *f 1 0 


202 


2 . 8<*09 


20*4 


2.3830 


20 5 


1 • <♦ 3 9 1 


206 


1 . 5 1 <♦ 7 


20 7 


1 . 07<*7 


20 8 


1.8281 


210 


1.6176 


211 


1.29M 


212 


1 . 7162 


213 


1 . 5 <♦ 9 3 


21h 


1.368** 


216 


2 . 0566 


217 


1 .1398 


218 


l.<*500 


?? 0 


1.2619 


221 


1 .0738 


222 


1 . 3333 


2?3 


1.8689 


22U 


1 .7868 


225 


1.2139 


22 7 


1 . 6111 


229 


1.5067 


230 ' 


2.31^8 


OTA 


4 c n Q 7 


L W> JL 


X 9 \J \J \J 1 


501 


1.6866 


50 2 


1 . H H 3 0 


503 


1.7562 


50«* 


2.5102 


505 


1.7059 


506 


1 .881'* 


507 


2.2500 


508 


2.2^9 


509 


1.2152 


510 


1.6912 


MEAN 


1 .6708 


N = 


35 



Fall 


1971 


UilX v 


S f ' O P 


201 


1.5507 


20 6 


1 . 6 c 5 0 


20«» 


1 .6115 


205 


1 .6190 


20 6 


l.<t697 


207 


1.0588 


208 


1 .7538 


209 


1.1928 


211 


1.261<t 


21h 


1 .M39 


215 


2 .80^3 


216 


1.9636 


218 


1 .3380 


•>"> n 

w. i_ v 


1 .2892 


222 


1.2750 


22 3 


1.8807 


22^ 


2.1930 


225 


1.3366 


226 


1.6537 


229 


1.6061 


230 


1 .8966 


2 31 


a ctnn 
1 obuu 


501 


1 .7778 


502 


1.32 93 


c n 7 

✓ w \* 


1 A 9 Q 7 
J. r 0 C O I 


50 


2.1897 


505 


1.6279 


506 


2 .016«* 


507 


2.0000 


508 


2.767*» 


509 


1 .1579 


510 


1.6818 


MEAN 


1.6791 


N = 


32 



Spring 1972 

Unit Score 

201 1.3158 

203 1.5'i55 

2Qt* i.85^5 

205 i.<«?65 

20 6 1 . 3 <♦ 9 

207 1. 09M 

208 1 .610«t 
21? 1.5068 
213 2.0167 
21t» 1.5785 

215 3.1989 

216 1.9138 
218 1.3375 
220 1.2683 

222 1.2593 

223 1.9500 
2?«* 1.9180. 
225 1.3165 
229 " 1.5070 
231 1.3721 

501 1.6818 

502 1.38<«6 

5C3 l.^e** 

50<« 2. '♦'♦23 

506 1.681'* 

507 1.8871 
50 8 1.8333 

509 1.1310 

510 1.5588 

MEAN 1.6337 

N = 29 
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EDUCATIONAL OPINION SCALE: PROGRESSIVE / TRADITIONAL SCORE 

GROUP C 



Fall 1970 



Unit 


Score 


»»» w X 


1 


.5352 


302 


i 


. 6ftl 8 


3 0 3 


1 


.Tiki) 




1 


.5375 


305 


2 


n 4 7 o 

• Q 1 f9 


30 G 


2 


TP 7 1 T 

• 3727 


30 8 


2 


• M 1 8 


309 


C 


10 7 1 


310 


A 

1 




311 


4 

1 


0Q07 

• o y 0 0 


312 


A 

1 


C Q 7 C 

• DO 7 ? 


313 


1 


ft 1 Q 7 


?l4 


1 


7 C Q O 


31 (S 


1 


• 4776 


317 


1 


cc n 7 


31ft 


2 


4 TP *T> f 

• 172h 


319 


o 


1 4 7 O 

• 4'1 7 r: 


320 


1 


• o 0 b 5 


321 


1 


.5797 


323 


2 


• 3542 


32 


1 


4 C TT 

.915 3 




1 


.391*7 


326 


2 


.3830 


327 


2 


.1579 


32ft 


2 


..0536 


601 


1 


.2317 


602 


1 


.6'*18 


603 


1 


.6081 


60 


2 


.1111 


605 


1 


.7<*2<* 


60 6 


1 


. 8095 


607 


1 


.9219 


611 


1 


.8615 


MEAN 


1 


.81*92 



Spring 


1971 


Unit 


Score 


301 


1 


. 90 <*8 


302 


1 


. 5050 


303 


2 


.2632 


30 U 


1 


« 6316 


305 


1 


7 O 4 7 
• f C 10 


306 


2 


• 0192 


308 


2 


TP TP 4 

• 7391 


309 


1 


• 9138 


310 


2 


o TP ft o 

• 2 3 0 o 


311 


1 


TP 7 TP TP 

• 7 > 7 7 


312 


« 

1 


c n 7 n 


31 k 


1 


• 1875 


316 


4 

1 


C 7 f. 7 
• ? O 4 f 


317 


4 
1 


• 5821 


318 


4 
1 


• 6197 


319 


2 


a 4 i n 
• 81 40 


320 


o 


O O 7 O 


321 


1 


7»P ft 7 


323 


1 


. 8305 


32«* 


2 


.2321 


32 5 


1 


. 5**29 


32 6 


2 


.31*69 


327 


1 


.8525 


328 


1 


.7692 


601 


1 


.«*250 


602 


1 


.7353 


603 


1 


.7059 


60«* 


2 


.i>2 0 0 


605 


1 


.9077 


606 


2 


.1*800 


607 


2 


.0152 


60 ft 


2 


. 0600 


611 


1 


.9508 


MEAN 


1 


.9171 



Pall 


1971 


Unit 


OtUI U 


301 


1.60 87 


302 


1.1*225 


30 3 ■ 


2.1167 


30 U 


1.8636 


30 5 


1.7797 


306 


2 .«*583 


30 8 


2„«*038 


309 


1 .9895 


312 


1.8000. 


313 


l.<»870 


31 


1.3803 


316 


1.5070 


317 


1.6750 


319 


2.7778 


320 


2.2308 


«J c JL 


1 .7627 

i. . r u c r 


Z?.k 


2.1053 


326 


2 . 06** 5 


32 7 


2. i»898 


328 


1.7887 


601 


1.321*» 


60 -2 


1.781*6 


603 


1.7 353 


60 5 


1.9077 


607 


2.1228 


608 


3.51*53 


611 


1.6377 


MEAN 


1.95<*3 


N = 


27 



Spring 1972 



Unit 


Score 


10 2 


l . 


8852 


1 n /. 
1 U *> 


4 


3«*62 


1 11 \> 


4 

X • 


3750 


1 u h 


L • 


2029 


h n 7 


i . 


'♦028 


4 ft 

10 9 


2. 


50 0 0 


1 1 n 

111) 


1 . 


9 1 5 3 


AAA 
111 


1 . 


8600 


1 1 7 

1 I r 


1 . 


6316 


117 
1 1 0 


1. 


3659 


1 1 (a 
114 


1. 


2 02«* 


1 1 A 

no 


1 . 


8030 


1 1 A 


1 ,5600 


1 c u 


1 ,1*722 


121 


1. 


«*125 


123 


1. 


5385 




1 . 


3210 


126 


1. 


3291 


127 


1. 


6780 


129 


• 


6383 


«*01 


1. 


7031 


i*02 


A 

X. . 


7361 


/. n 3 


1 - 


1*1*29 


i*0i* 


1 . 


i*085 


1*05 


1 . 


6667 


i*09 


1. 


'*3«*2 


i*10 


1 . 


2533 


Mi 


1. 


5152 


MEAN 


i. 


.521** 



N = 28 



N = 33 



M = 33 



PROCESSES OP SCIENCE TEST RELEVANT ITEMS 

GROUP A 



UNIT FALL 1970 SPRING 1971 FALL 1971 SPRING 1972 



<• ft 4 

101 


19,38 


20.30 






102 


17,11 


18. 73 


19. 90 


20. 89 


103 


19.00 


19. &i* 


0.00 




10<* 


17.22 


16.61 


15. 62 


17.19 


105 


l^.^O 


15 .1*1* 


13.52 


16.55 


106 


15.78 


16.55 


16.16 


1<«.57 


10 7 


18,63 


21.97 


18.62 


20.10 


108 


19.56 


20 . 0*» 






109 


1^.18 


ll.<»0 


1(4.00 


13.62 


4 4 ft 

110 


18.80 


21.10 




18.50 


111 


15.53 


13.1** 


15.57 


10.91 


112 


16.37 


16.08 


13.88 


1U.50 


113 


18 .<*5 


19.08 


18.96 


19.37 


4 4 1. 

1 1 H 


AT ft 4 

17.91 


17.06 


15. 8^ 


17.25 


115 


16.17 


16.11 






lib 


11.58 


12.69 


16.19 


11. 79 


±17 


4 C C ft 

16.59 








118 


18.28 


20.65 


18. 96 


20.16 


4 4 ft 

119 


11.70 


10.33 






120 


16.31 


12.60 


17.90 


12.71 


121 


16.^0 


18.22 


15. 81 


20. 09 


122 


17.76 


19.37 


12.61 


1^.50 


123 


9.06 


ll.lt* 


17. i*5 


17.18 


12<* 


18.81 


20.23 






4 O C 
1 C t> 


1 ( . 7 4 


Oft A *7 

20.13 


16.12 


20.00 


126 


20.27 


20.97 


15.87 


18.22 


127 


16.67 


16.35 


ii*, 7k 


l>*.i*Z 


^01 


17.05 


18«21 


17. 27 


20,30 


<*02 


19.15 


19.78 


18. 16 


16. 83 


**03 


16.91 


1 5 71 


18.85 

1 U t U / 


? 1 n n 




17.31 


17.29 


17.96 


19.31 


«f05 


15.38 


16.76 


17.39 


18. U 


^06 


15.89 


16.95 






^♦08 


1^.63 


11.50 






^09 


16.30 


17.3*» 


19.09 


20. 03 


<*10 


17.57 


18.00 


18. 82 


18. -95 


Ml 


19.77 


20.83 


18c93 


20.58 


MEAN 


16.75 


17 .18 


16.22 


17. ^3 


N 


37 


36 


28 


28 



PROCESSES OF SCIENCE TEST RELEVANT ITEMS 

GROUP 6 

UNIT FALL 197G SPRING 197i FALL 1971 SPRING 1972 



201 


17.53 


19.87 


17.73 


17.7k 


202 


18. 1^ 


18.19 






203 


15.59 


18. Ai 


18.57 


2 1 . U 7 


ZQk 


• 18.00 


19.7^ 


18.00 


19.00 


205 


15.81 


16.68 


16.28 




206 


20.20 


22. 1<+ 


15. 18 


17.87 


207 


19.05 


20.50 


16.50 


21. AO 


208 


18.69 


20.52 


13. M 


18.65 


2Q9 


1A.6A 




13.11 




210 


12.06 


11.22 






211 


17.55 


19.50 


16.-29 


15.75 


212 


15.96 


16.12 


15. 11 


Ik. 66 


213 


16.72 


15.35 


1A.58 


18. 5k 


Zlk 


13.32 


13.7<t 


15.50 


19.05 


215 


18.19 




1<». 87 


Ik.kb 


216 


19.39 


21.32 


16. 00 


18.33 


217 


17*62 


18.76 






218 


15.09 


19.70 


15.63 


Ib.kl 


219 


1A.71 








220 


15.-92 


16.91 


18. 2A 


17.85 


221 


16.62 


17.W2 






222 


17.12 


19.87 


17.6<» 


19.^2 


223 


18.71 


21.33 


17.75 


19.18 


221+ 


17.85 


19.07 


16. 83 


19.A0 


225 


16.W 


17.53 


15.38 


18.13 


227 


13.67 




17.27 




229 


19.^5 


20.35 


17.38 


17.55 


C 0 U 


A Q B A 


Ad TO 
lb • OC 


A /. CC 
1 H • DO 




231 


17*61 


18. Hf 


16.65 


16.67 


j U X. 






A. "T • J. Cm 




502 


19.68 


20.A8 


i<».80 


11.78 


503 


16.95 


16 .kZ 


16. 53 


19.26 


50*» 


18.75 


19.05 


18.13 


19.26 


505 


16.67 


18.96 


18. 19 




506 


18.30 


19.57 


17.50 


19.69 


507 


1A.50 


ik.iik 


15. 83 


15.90 


508 


18.00 


18.56 


18.15 


18.36 


509 


17.53 


18.27 


18.58 


20.56 


510 


18.23 


19.83 


16.96 


16.10 


MEAN 


17.12 


18.33 


16.39 


18.02 


N 


39 


35 


31 


30 



PROCESSES OF SCIENCE TEST RELEVANT ITEMS 

GROUP C 

UNIT FALL 1970 SPRING 1971 FALL 1971 SPRING 1972 



301 


20.55 


20.68 


18.91 


20. 88 


302 


18.50 


20.87 


15.80 


19.21 


303 


12.89 


1*».83 


15.30 


20.08 


30<» 


16.19 


13.19 


15.86 


19.71 


305 


16.17 


16.7«» 


18.2*» 


19.08 


306 


19.08 


21.09 


16.73 


19.50 


308 


17.96 


17.92 


17.05 


18. 86 


309 


17.85 


19.38 


17.55 


18. 9<» 


310 


21.80 


20.7«» 






311 


"20.00 


22.65 


15.56 




312 


17.58 


19.6*» 


13 • 1<» 


19. 1^ 


313 


17.58 


19.71 


17.50 


19.77 


Zlk 


16.17 


16.73 


16.57 


19.81 


316 


16.05 


17 . *»7 


18.33 


18.56 


317 


19.21 


18.96 


16.60 


19.81 


318 


16. M 


18.30 


15.32 


0.00 


319 


IS.^7 


16.18 


17e59 


20.75 


320 


16.<t6 


1«».17 




1^.21 


321 


18.32 


Id, 7k 


15.50 


15.68 


322 


15.11 








323 


19.25 


19.93 






32<» 


15. '♦O 


15.29 


16. 2* 


16.35 


325 


17.«f7 


10.13 






326 


15.75 


19.67 


15.59 


18.00 




1 U P> ft 


1 c: n u 


1 P> 7fl 
lOi f u 




328 


18.52 


21.08 


18. M 


21.37 


601 


17.31 


19.75 


18. a** 


18.28 


602 


16.76 


17.21 


17„77 


18.<»3 


o u o 


LliOl 


? 1 fin 

C 1 . D U 




C 1 • C f 


&0k 


16.25 


15.69 






605 


19.2*» 


19.33 


21.23 


20.00 


606 


21. 0^ 


22.18 


20.00 


21.07 


607 


16. M 


17.35 


16. b5 


17.52 


608 


16.52 


17.82 


16.0<f 


17.39 


611 


17.25 


18.38 


1^.06 


16.*»7 


MEAN 


17.55 


18.19 


16. S3 


18.09 


N . 


35 


31* 


29 


29 



71 CONTENT » GROUP A 



72 CONTENT, 3ROUP A 
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1 IM T T 

UN I T 


7 4 n i n 
f 1 OLD 


7 4 M C" U 

f 1 N t W 


K i m t r 


7 5 rtl 


71 1| — LI 


101 


• 5952 


• 61h3 


4 r. o 
1 U <i 


. H 7 1 O 


• 4 O t> O 


1 u 2 


• H O U U 


. v U U U 


1 fl /j. 
1UH 




< o 3 n 

• J 7 7 U 


10 3 


• 556h 


.5739 


1 U P 


• H b cb 


x 7 n 

4* ♦ 4 f U 


4 n /. 
1 0 4 


c 4 n o 
• O 1 U 2 


1. 7 4 O 

• h s5 l 2 


1 U b 


i. 7r* 7 
• H OO f 


• 4 1 y p 


a f\ f 

10 5 


. h681 


• h981 


\ \\ 7 


• P H UP 


- f - 7 
• 700/ 


lUu 




• H<; / U 


i u 7 


i 0 t)c; 


oc: n 
• * C P u 


10/ 


C I ft 4 

• 6 h2 1 


/» /» ■» ft 

• 66 32 


1 1 n 

11U 


n 7 1 


• 4 O U c 


4 D A 

1 U 0 


• OHO/ 


7 4 £. 7 


i i 1 
iii. 


• 'Ki ( H 


L 0 A ? 
* H J 0 O 


t ft ft 


TP ft ft "9 

• 3927 


7 *T ft 7 

• 37 2 7 


LLC 


• H ODH 


x r> x 7 


1 1 U 


• DO 1 0 


£ O 4 7 

• by i r 


1 4 7 


fx 1 "i <" v 


• 0 U V 0 


111 


1 ft £ C 


C t? ft 7 

• 55 0 3 


1 1 L 
L L H 


• t> P C7 


" o n i 

• 7 C P 1 


1 1 C 


• HPHU 


l £ fx 1 

• H P 0 1 


1 1 ft 
1 X o 


U ^ A A 
• *t o o 


4 > A 6 


4 4 7 

113 




£ A 7 f\ 

• b o » 0 




/a A A 
• P H 0 O 


1. 71 7 
• 4 / 1 O 


1 1 ♦ 


£ 7 ft / 

• 632h 


£ 1. 7 < 
• OH 7 1 


1 P t\ 
L C U 


• H <Jic *f 




4 4 C 

115 


• 4 0 OH 


• h v yb 


Lb 1 


• J u *t 


- f* A 7 0 


4 4 £ 

lib 


7 ft 7 ** 


7 7 7 7 

• 3 3 3 3 


' P P 
A U U 


• JClH 


> n n n 
• _ u u u 


1 1 A 
110 




fx 7 p 4 
• Orel 


lug 




* HU 6 

• J o t o 


119 


• h 0 Oh 


7 C I 7 

• 3 5 h 7 




• *T 7P O 


• ♦ 0 L i 




C "3 ft O 

• POcO 


C7CL 


1 ? ft 

ICO 


• P U 1 


• ▼ U J ✓ 


4 O 4 

121 


• H P 7 P 


1. ft o c 


15 7 

XL/ 


• 4 ( H O 


!i n n n 


4 ft O 

12 2 


C ft #. f . 
• ?cHH 


C ft C Q 


tux 






4 ft 7 

1c 3 


17 4 7 

• h3 1 7 


• HO H U 


LDP 
H U C 


Li L 7 1 
* H 4 # 1 


a 0 Q ft 

• 4 J 7 O 






ft 7 p n 

• O / C U 


H U O 






J ft c 

let? 


c n a n 




T U 7 


• ✓ 7 


• 4-565 


1 p ft 

ICO 


• P 1 v f 


- 5 7 


u n 5 


- 5 721 


• 6^9 8 


4 ft 7 

12/ 


1.7 4 O 

• h r 1 2 


• He ob 


u n q 

7 U 7 


- o 2 7 t 


« 5 V* 6 




. 5889 


• 5651 


hIO 


• 5 330 


,5591 


u n 7 

H U C 


.5111 


• 5222 

• J c. c c 


t*ll 


• 6093 


.533 7 


■t u o 


.5277 


.5619 








*T U 'f 


a 591 ft 


. 59h7 


MEAN 


• h919 


• ♦535 


hO 5 


. 5370 


• 5630 








h0 6 


• 565H 


. 60 00 


N = 28 






u n h 


. UU A9 


. HH 0 9 










.6158 


.69h5 


1972 


REGENTS SCORES 






„5<»07 


• 5hh2 








Mi 


. 5620 


.5925 


106 


67.63 










109 


66.13 




MEAN 


. 5292 


• 5399 




77 17 










112 


68.85 




N = 36 






ui» 


73-97 










116 


74-53 










121 


73-35 










l»04 


85-59 










MEAN 


73. '10 










N 


8 





ERIC 



71 CONTENT* GROUP 0 72 CONTENT, GROUP 3 



122 



UNIT 


71 OLO 


71 NEW 


UNIT 


72 OLO 


72 *JEW 


201 


• 55<*7 


• 5673 


201 


.5032 


.5151 


202 


• 5022 


• ~ <✓ \i L 


203 


. 6 U J J 


• ■» '♦ '3 8 


203 


• 1*657 


• 3963 


201* 


. <*8yo 


. 3 '♦ 3 3 


20<* 


• <*720 


. kO 2k 


205 


. 1*6 37 


. j !)67 


205 


• i*659 


• ^ 1 60 


206 


. <♦ 625 


. 5 31 2 


20f> 


• 5632 


• U A 1 8 

• tU A U 


207 


.1*79 -5 


. 5 06 7 


207 


• <*?6<* 


• 3023 


208 


. 5 392 


. ♦ i» I 3 


20 ft 


• 5^81 


. 1*6 7^ 


?il 


.1*3 75 


.'♦125 


210 


• 3753 


• 31*02 


212 


.5135 


. t 7 5 '» 


211 


• 5556 


• 52 92 


213 


. i*6t2 


. "+ 2 + 2 


212 


• <*865 


• 1*813 


211* 


. 5 795 


. 5 22 7 


213 


• <*<*<*9 


• 3761 


215 


• 3<»0<» 


.2 34 1 


21<* 


• <*716 


• 1*5 76 


216 


. 5 533 


.1*800 


216 


• 5766 


• 501*5 


218 


. i*58>i 


.5539 


217 


• 6C72 


• 571*3 


220 


. 1*23 7 


.3729 


218 


. 5000 


• i*3 16 


222 


.5231 


.'♦515 


220 


• 5363 


• 5300 


223 


.5131 


\ 3 0 6 


?2 1 


.5109 


• 1*81*7 


221* 


.5260 




222 


. 6031 


• 5812 


225 


. *»82't 


-.3 061* 


223 


• 5819 


• 1*966 


229 


. 5526 


.5198 


22<* 


• 536** 


• 1*1* 78 


231 


.<t397 


.'4091* 


225 


• 5627 


• 5833 


501 


.1*912 


.5313 


•22 7 


.<*63<* 


• i*255 


502 


.1+088 


.31*1*2 


229 


• 5932 


.5022 


503 


. 5 77'+ 


. 523 1* 


230 


• <*677 


.3791 


501* 


.5289 


.'4775 


231 


.<*1<*3 


.3188 


505 


. 1*1*08 


.4067 


501 


. 5025 


. i*526 


506 


.511*9 


.5)19 


502 


• 5823 


• ^819 


507 


.1*5 70 


r ~* 1 ■* 
• J ?t f 


50,3 


• i*990 


.1*578 


508 


.51*95 


. V 96 3 


5Gi* 


• 5250 


. U5 


509 


.5583 


• i*90i* 


505 


• 5538 


.5161 


510 


.1*521 


• i 742 


505 


• 51*76 


.5327 








507 


• **393 


.31*67 


MEAN 


. 1*9-60 


.♦382 


508 


• ^697 


.3862 


N = 31 






509 


• 5126 


.1*015 






51 0 


• 1*773 


. 1*0 71* 














■1972 


REGENTS SCORES 




MEAN 


. 5110 


.t*575 














205 


79-^2 




N = 36 






207 


81 .71 










211 


85.82 










21'! 


82.23 










220 


79.63 










222 


81.79 










506 


76.29 










509 


86.72 










MEAN 


8-1170 










N 


8 





9 

ERJC 



71 CONTENT, GROUP C 



72 CONTENT • i*OUP C 



123 



UNIT 


71 OLfl 


71 NEW 


JNIT 


72 0L0 


72 NEW 


301 




.5371 


301 


. <4 958 


.!4 222 


30? 


• 61<*3 


• 552*t 


302 


. 509*4 


.1,625 


^ n ^ 


71 71 


9799 

• r r r r 


303 


. 5 0 3 <4 


.4271 


3 u 


• <*572 


.3958 


30<4 


. 5 0 3 i 


.'4 68 2 


305 


.5100 


• <*550 


305 


, <4 726 


. '4 t4 t 3 


306 




. 5<* 87 


306 


. 5 022 


. '» 0 14 H 


30ft 


. ^716 


• 382<* 


308 


. 5275 


.*»615 


3 OQ 


. U? 79 


. 3i* ^ n 


309 


. 500 0 


. 5 9 3 8 


310 


• 6000 


.5231 


312 


.5103 


.'+317 


311 


. 5<*05 


.5000 


313 


. 5 J5 6 


.'4 20 8 


312 


• <*700 


. 3500 


31<4 


. 6 05<4 


.5011 


111 


. <t312 


. 3806 


316 


. '-4 70 8 


. 4 22 2 


31<* 


• <*956 


.5235 


317 


. 5220 


.'4 35 7 


3 1 ft 

OLD 


« ✓ u c u 


. "T ^ X ✓ 


319 


. h835 


.' + 573 


317 


„ ft U 8 


. **1 13 


320 


.3192 


.2558 


O 1 o 




7 a n a 
. 0 0 u 0 


321 


. 5 G 9 f 


. i 7 > 9 


319 


• 51^1 


• <*562 


32*4 


. 358*4 


. 3590 


1? 0 

\t c u 


. U31 0 


. 3 6 1 9 

• Jul V 


326 


.5017 


. 5 20 3 


321 


• 5011 


. *4636 


327 


. 5053 


. 4 57 3 


O c o 






328 


.5173 


.V615 


32^ 


• 3596 


.3125 


601 


.5151 


. 4 52 1 


c ^ 


• "T V ^ \J 


. / 4 2 t 47 


502 


. '4 68 3 


. '4 I 7 k 


326 


.<4fl56 


.*4275 


503 


. 5 Is <4 


.4323 


327 


. <4i08 


.3610 


605 


.62 12 


.5878 


328 


. <f923 


.h000 


606 


.5651 


. 4 30 3 


601 


. 5879 


.5126 


507 


. '4 15 7 


.3 75 0 


z. n o 


.2*531 


.hG76 


0 G 0 


• k 382 


.3875 


603 


. 5116 


.h593 


511 


. 3739 


.352 7 


60*4 


.5185 


.h932 








605 


.5895 


.5120 


ME AN 


. h921 


.4*42 5 


606 


. 5*451 


.h533 








607 


.'4*457 


.3672 


N = 28 






611 


.h837 


.3970 














1972 


REGENTS 


SCORES 


MEAN 


. <49<47 


.h311 














~s r\ f 

306 


83.36 




N = 33 






309 


83.35 










313 


77.81 










316 


76.38 










323 


87.73 










327 


73.2*1 










602 


OH . 0 1 










MEAN 


78.08 










N 


■7 





ERIC 
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APPENDIX E 121 



EARTH SCIENCE CLASSROOM ACTIVITY CHECKLIST 
FORK A 



The purpose of this checklist is to determine how well students 
can describe what activities occur in their Earth Science cla33r oolis . 
Each statement on the following p.. ge3 describes some classroom or 
laboratory activity. The activities are not judged as either Good or 
bad. Therofore THIS CHECKLIST IS NOT A TEST AND IS NOT DESIGNED TO 
G.JVDE EITHER YOU OR YOUR TEACHER. Please read each statement and 
carefully select the answer that best described the activities in 
your class. 

SAMPLE QUESTION: 

Checklist Answer Sheets 

Ity teacher takes class attendance 1 2 3 h $ 



1. VJRY OFTEN 2. OFTEN 3- SOMETIMES h. SELDOM $. HARDLY EVER 



If this ite.n were on the checklist, you would blacken the space under the 
number of the answer which best describes how often attendance is taken 
in your earth science classroom. 



DIRECTIONS t 

A. All statements should be answered on the answer sheet by blackening 
the space under the chosen response with a #2 pencil. (<Your responses 
cannot be used if you use a pen. ) 

3. Please make no marks on the checklist. 

C. Please do NOT write your name on the checklist or on the answer sheet. 

D. At the top of the answer sheet please record your grade level and oex. 

2. Please mark the top of your answer sheet with the letter "A" (because 
this is form A of the checklist). 



"When you have carefully read the above instructions , please turn the page. 



ADDITIONAL INSTRUCTIONS: 



F. Please note that on the answer sheet, the responses for question //2 
lie to the right of the responses for question #1, etc. 

G. Please find answer number 1 on your answer sheet. You will record 
your first answer in this place, since Form A begins with item //I. 



Questions related to the text (or readings ) 



1 i Unon reading the text, we are expected to learn the details that are 
stated there. 

1. VSr OFTEN 2. OFTEN 3. SOMETIMES 1*. SELDOM $. HARDLY EVER 

*2. Our teacher enoouragos us to ask questions of the text. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES U. SELDOM $. HARDLY EVER 



Questions related to Classroom Activities 



3. In earth Science Class, we watch films or film strips. 

1. VERY OFT W 2. OFTEN 3. SOMETIMES U. SELDOM $. HARDLY EVER 

*U. My teacher asks questions that cause us to think about the evidence 
that is behind statements that are made in the textbook. 
1. VERY OFTEN 2. OFTEN 3* SOMETIMES 1*. SELDOM $. HARDLY EVER 

£. If there is a discucsion among students, the teacher tells us who is 
right. 

1. VERY OFTEN 2. OFTEN 3* SOMETIMES 1*. SELDOM HARDLY EVER 

*6. If I don't agreo with what my teacher says, I feel free to tell him so. 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM $. HARDLY EVER 

*7. We read "the original writings of scientists. 

1. VERY OFTEN 2. OFTEN 3* SOMETIMES 1*. SELDOM $. HARDLY EVER 



Questions relating to tests 



*8. Our tests include questions which give us new data and ask us to draw 
conclusions from these data. 

1. VERY OFTEN 2. OFTEN 3* SOMETIMES 1|. SELDOM $. HARDLY EVER 

9. Our tests include questions that ask us to write out definitions of terms. 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES a. SELDOM $. HARDLY EVER 



ITEMS MARKED WITH ASTERISK WERE WEIGHTED SO THAT "VERY OFTEN" •« 5 
UNMARKED ITEMS WERE WEIGHTED SO THAT "VERY OFTEN" = 1 
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Questions relating to laboratory ctlvitlos 

10, In laboratory, wo work individually. 

1. VERY OFTEN 2, OFTEN 3. SCIIwTIMiSS I*. SELDOM $. HARDLY EVER 

Moinbers of our class are able to help in the preparation of upecaing 
laboratory exercises, 

1. VERY OFTEN 2. OFTEN 3. S0:£ETIK3S 1*. SELDOM 5* HARDLY EVER 

*12. Wo spend some time before laboratory in determining the purposo of 
the experiment. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES k. SELDOM $. HARDLY EVER 

13. We know the answer to a laboratory problem that we are investigating 
boforo we begin the experiment. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES I4. SELDOM 5. HARDLY EVER 

111, We ask the teacher if we are doing the right thing in our experiment. 
1. VERY OFTEN 2. OFTEN 3- SOMETIMES 1|. SELDOM HARDLY EVER 

*15* The teacher answers our questions about the laboratory work by asking 
us questions, 

1. VERY OFTEN 2. OFTEN 3. SOIETIMES h. SELDOM $. HARDLY EVER 

16. In the laboratory we are concerned with rock and mineral identification 
or tiie study of topographic maps. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM 5, HARDLY EVER 

*17. We go beyond the regular laboratory exercise and try out things on 
our ova* 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES k. SELDOM $. HARDLY EVER 

*18. We make tables and draw graphs of data that we collect in our investigations. 
1. VERY OFTEN 2. OFTEN 3. SQKSTIMES h. SELDOM $. HARDLY EVER 

After a laboratory session we compare the data that we have collected 
with the data of other individuals or groups. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES 1*. SELDOM 5. HARDLY EVER 

*20. Wo spend cone time in interpreting the graphs and tables of data that 
wo collect in laboratory. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES 1*. SELDOM HARDLY EVER 

*21 . We do an additions! experiment because the data previously collected 
sugfjsst a new question to us* 

1. VERY OFTEN 2. OFTEN, '3. SOMETIMES 1|. SELDOM $. HARDLY EVER 

*22. I get the best understanding of the nature of scientific investigation 

from (1) DISCUSSING LABORATORY EXPEREDSNTS (2) DOING LABORATORY EXPERIMENTS 
(3) CLASSROOM DISCUSSION OF EARTH SCILKCL TOPICS (h) CLASSROOM DEMONSTRA- 
TIONS BY THE TEACHER OR OTHER STUDENTS (5) LISTENING TO THE TEACHER LECTURE. 
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^.pstjons related to the amount of time spoilt In various clapsroopio and 
laboratory activities ; 

23. Daring regular class, listening to the teacher talk about earth science 
topics takes up 

I. MORE THAN THREE-FOURTHS OF THE TIMS 2. BETWEEN ONE-HALF AND THREE- 
FOURTHS OF THE TIME 3. BETWEEN ONE-FOURTH AND ONE-HALF OF THE TIME 

II. LESS THAN ONE-FOURTH OF THE TIME $. HARDLY ANY OF THE TIME 

*2lw In the laboratory, we gather and analyze data 

1 . :;0RK THAN THREE-FOURTHS OF THE TIME 2. BETWEEN ONE-HALF Ai.D THREE- 
FOURTHS OF THE TIME 3. BETWEEN ONE-FOURTH AND ONE-HALF OF THE TIME 
U. LESS THAN ONE-FCURTH OF THE TIME $. HARDLY ANY, OF THE TIME 

25. On the average, we have laboratory about 

1 . ONOE A MONTH OR LESS 2. ONCE EVERY TWO WEEKS 3. ONCE A WEEK 
U. TV/ICE A WEEK $. MORE THAN TWICE A WEEK 



Questions requiring the response TRUE or FALSE 



26. Our experiments never require us to collect data for several days or weeks. 
1. TRUE 2. FALSE 

27. In our earth science course we study each part saparatelyt air, land, 
sea and sky. 

1. TRUE 2. FALSE 

*28. The students in our class seem to feel that the laboratory is the most 
important part of our earth science course. 
1. TRUE 2. FALSE 

*29. We had night sky observation sessicn(s) this year. 
1. TRUE 2. FALSE 
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ADDITIONAL INSTRUCTIONS: 

?• Please note that on the answer sheet, tho responses for questional* lie 
to the right of the responses for question 5 3 f etc* 

G. Please find answer number 53 on you*- ^naver sheet* You will record your 
first answer in this place, since Form B begins with item ff$3. 



Chiojlior.s related to the text (or readings) 



*53* Beyond the text and the teacher's note*, our classroom discussions are 
based on other sources of earth science information , 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES U. SELDOM $. HARDLY EVER 

Sk* We are required to outline sections of tho text. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES k. SELDOM $. HARDLY EVER 

*ty toacher asks us to explain the meaning of tilings in the text, 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES 1|. SELDOM $. HARDLY EVER 



Questions related to classroom activities 



*£6. Yy teacher asks questions that cauje us to think about the things that 
we have learned in other parts of the course. 

1, VERY OFTEN 2. OFTEN 3. SOMETIMES k. SELDOM 5. HARDLY EVER 

*57. If I don't agree with what ray teacher says, I feel free to tell him eo* 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM $. HARDLY EVER 

58. We are required to write out definitions to word lists. 

1. V5RY OFTEN 2. OFTEN 3. SOMETIMES 1*. SELDOM 5. HARDLY EVER 

*59. When we discuss a scientist's conclusions, we discuss tha evidence 
that is behind them. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES U. SELDOM 5. HARDLY EVER 

*60. In our Earth Science course we study soveral parts of the earth at 
the same time to see how they work together. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES k* SELDOM 5. HARDLY EVER 



Questions relating to tests 



*61. Our tests include questions that ask vie to fijure out answors to new problems. 

1. VERT OFTEN 2. OFTEN 3. SOMBTEffiS 1|. S2LD0M $. HARDLY EVER 

*62. Our testa include questions based on things we have learned in the laboratory. 

1. VSRY OFTEN 2. OFTEN 3. SOMETIMES 1|. SELDOM $. HARDLY EVER 
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Questions relating to laboratory activities 



*63* In laboratory, we work in teams or in small groups. 

1. VERY OFTEN 2. OFTEN 3* SOMETIMES h. SELDOM 5. HARDLY EVER 

6h. The teacher or other students clo tho experiments that are in Uio 
laboratory manual while the class watchos. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM $. HARDLY EVER 

*6>. The laboratory comes before we talk about the specific topic iu class. 
1. VERY OFTEN 2. OFTEN 3* SOMETIMES 1*. SELDOM 5. HARDLY EVES 

66. Ity teacher tells us step-by-stcp what we are to do in tho la ,_ arc.tcry. 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM 5. HARDLY EVER 

*67. We use the laboratory io investigate a problem that comes up in class. 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES k. SELDOM $. HARDLY EVER 

68. We can answer our laboratory work questions by finding the answers 
in the text. 

1. VERY OFTEN 2. OFTEN 3- SOMETIMES U. SELDOM $. HARDLY EVER 

69. Our laboratory consist of thorougly learning the names of topographic 
features or gelogic eras. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES U. SELDOM $. HARDLY EVER 

*70. We are able to set our own pace when doing a laboratory investigation. 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES k. SELDOM $. HARDLY EVER 

*71 • The laboratory includes activities that make it possible for us to 
discover things for ourselves. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES I4. SELDOM 5. HARDLY EVER 

*72. If our first attempts to do an experiment were careless and sloppy, 
we do it over again. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES U. SELDOM 5. HARDLY EVER 

73. The neatness of our data books is graded by our teacher. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES J4. SELDOM $. HARDLY EVER 

*7h. The data that I collect are different from data that are collected 
by other students. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES 1*. SELDOM 5. HARDLY EVER 

*75. We analyze the conclusions that we have drawn in the laboratory. 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES k. SELDOM $. HARDLY EVER 



Questions related to the amount of time spent in various classroom 
and laboratory activities : 

*f6. In our earth science course, we are doing laboratory work 

1 . MORE THAN THREE-FOURTHS OF THE TIME 2. BETWEEN ONE-HALF AND THREE- 
FOURTHS OF THE TIME 3. BETWEEN ONE-FOURTH AND ONE-HALF OF THE TIME 
lie LESS THAN CIJS-FCURTH OF THE TIME $. HARDLY ANY OF THE TIME 
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77. The number of field trips we took tiiis year was 

1. KOBE 2. ONE 3. TWO U. THREE $, FOUR OR MORE 

Questions recuiring^ the responses TRUE or FALSE 

78. If we get the wrong answer for an experiment, we have to do.it over 
again, even if we were careful the first time. 

1. TRUE 2. FALSE 

* 79. There are two or three ideas that coxae up again and again as wo study 
various topics in Earth Science. 
1. TRUE 2. FALSE 

80. During labs I get help more often from the teacher than from other students. 
1. TRUE 2. FALSE 

81. Maps, models and wall charts are the lab equipment we use most often in 
our laboratory exercises. 

1. TRUE 2. FALSE 
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ADDITIONAL INSTRUCTIONS! 

F. Ploase noto that on the answer sheet, the responses for quo3tionio6 lia 
to the rirht of the responses for question 105* etc* 

G. Pleaso find answer number 105 on your answer sheet. You will record 
your first answer in this place, since Form C begins with item #?0f>. 

Questions related to the text (or readings) 

10£. V.lien reading tho text, we arc expected to look for the main problems 
and for the evidence that supports them. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES 1*. SELDOM $. HARDLY EVER 
Questions related to classroom activities 



106. Ity teacher repeats almost exactly what the textbook says. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES 1|. SELDOM $. HARDLY EVER 

107. Hsr teacher admits his mistakes • 

1. VERY OFTEN 2. OFTEN 3* SOMETIMES k> SELDOM $. HARDLY EVER 

108. I copy down and memorize what tho teacher tolls us. 

1. VERY OFTEN 2, OFTEN 3. SOMETIMES U. SELDOM $. HARDLY EVER 

109. Classroom demonstrations are done by students (rather than by the teacher )< 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES fc. SELDOM 5. HARDLY EVER 

110. We discuss the problems faced by scientists in the discovery of a 
scientific principle. 

U VERY OFTEN 2. OFTEN 3. SOMETIMES 1|. SELDOM 5. HARDLY EVER 

111. We can learn about a new topic in earth scienco without paving to 
refer to things we learned in earlier topics in earth science, 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES SELDOM $. HARDLY EVER 



Questions relating to tests 

112. Our te.sts include questions which ask us to put labels on maps or 
diagrams . 

1. VERY OFTEN 2, OFTEN 3. SOMETIMES l*. SELDOM $. HARDLY EVER 

113* Our tests include questions that ask us to relate things that we have 
learned at different tjjnes. 

1. V3*Y OFTEN 2, OFTEN 3. SOMETIMES J*. SELDOM £. HARDLY EVER 



Questions relating to laboratory activities 



T 1 U • Our laboratory work is related to topics we study in class. 

1. VERY OFTiiH 2. OFTEN 3. SOMETIMES U. SELDOM $. HARDLY EVER 
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*11£. We are asked to design our own experiment to answer a question that 
pussies us. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES k. SELDOM $. HARDLY EVER 

116. We are encouraged to read up on an experiment before we do it in order 
to find the answer ahead of timo. 

1. VERY OFTEN 2. OFTEN 3* SOMETIMES h. SELDOM $. HARDLY EVER 

* 1 1 7* When we have laboratory, we have equipment to set up. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM $. HARDLY EVER 

118. Our teacher explains exactly what results we should expect from an 
investigation* 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM $. HARDLY EVER 

1 T 9 • Our teacher is busy grading papers or doing some other personal work 
while we are working in the laboratory. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM $. HARDLY EVER 

*1?0. The laboratory provides opportunities to identify and define problems 
to be investigated. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM $. HARDLY EVER 

121. We use laboratory time to define earth science terms and to learn 
these definitions. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES \x. SELDOM $. HARDLY EVER 

* 1 22. We record our data at the time we make our observations t 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM $. HARDLY EVER 

123» We copy the purpose, materials, and procedures used in our experiments 
from the laboratory manual. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM $. HARDLY EVER 

*12l|. Wo talk about what we have ob3orved in the laboratory within a day 
or two of the laboratory session. 

1. VERY OFTEN 2. OFTEN 3- SOMETIMES 1*. SELDOM $. HARDLY EVER 

*125. The class is able to explain unusual data collected in the laboratory. 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM $. HARDLY EVER 

* 1 26. When analyzing the data from one of our experiments, we are aksed to 

make predictions about what might happen in related experiments* 
1. VERY OFTEN 2. OFTEN 3. SOMETIMES h. SELDOM $. HARDLY EVER 

*127. In our laboratory activities^ I feel that I am participating in real 
scientific investigations. 

1. VERY OFTEN 2. OFTEN 3. SOMETIMES I4. SELDOM S. HARDLY EVER 
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C>n t »,Qtions related to tfo amount of Vmo sponb in various classroom 
and laboratory activities : 



*1?8* During regular class, discussions botwoen the teachor and the students 
take up 

1. MORE THAN THREE-FOURTHS OF TK3 TIME 2. BETWEEN ONE-HALF AND Trul EE- 
FOURTHS OF THE TIME 3. BETWEEN ONE-FOURTH AND ONE-HALF OF THE TIME 
h. LESS THAN ONE-FOURTH OF THE TIME $. HARDLY ANY OF THE TIME 

129. In the laboratory, we listen to tho toachor 

1. MOKE THAN THREE-FOURTHS OF THE TIME 2, BETWEEN ONE-HALF AND THREE- 
FOURTHS OF THE TIME 3. BETWEEN ONE-FOURTH AND ONE-HALF OF THE TIME 
U. LESS THAN ONE-FOURTH OF THE TIME $. HARDLY ANY OF THE TIME 



Questions requiring the responses TRUE or FALSE 



130, We have laboratory only 0 n a regular ly scheduled basis (euch a* every 
Friday, etc.) 
1 • TRUE 2. FALSE 

*13L Our teacher give3 the impression that the laboratory ia the Moat 
important part of our earth science course* 
1. TRUE 2. FALSE 

132, We spend mora laboratory time studying old weather maps than collecting 
data on current weather. 
1. TRUE 2. FALSE 

*133. We work with a large variety of equipment, from sand, soil and water 
to things liko stopwatches, balances and thermometer* • 
1. TRUE 2. FALSE 
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TABLE A 



PLANNED INDEPENDENT CONTRASTS ON ITEMS OF THE ACTIVITY CHECKLIST 
FOR GROUP A VS GROUPS B & C, SPRING 1971 

Item Means SS MSW F 

A B C Compare Ratio 



1 


1.97 


2.36 


3.93 


5,39 


, 427 


12.60* 


2 


3.60 


3. 45 


3.53 


2.23 


.4 79 


.4 8 ns 


3 


2. 83 


3.15 


4.02 


3.18 


.667 


.27 ns 


4 


3.62 


3.71 


3. 49 


.17 


.411 


.42 ns 


5 


2 .40 


2.93 


3.42 


8.01 


.393 


20 . 35* 


6 


3.5 2 


3.50 


3.0 7 


.35 


.318 


1.09 ns 


7 


1.54 


1. 46 


3. 44 


.06 


.171 


.39 ns 


8 


2.67 


3.35 


3.43 


14.98 


.420 


35 .67* 


9 


3-25 


3.83 


3.54 


10 .85 


.805 


13.48* 


10 


3.82 


4.02 


4.68 


1.03 


.404 


2.54 ns 


11 


2.45 


2.48 


2.11 


.21 


.383 


.55 ns 


12 


3.22 


3. 79 


3.14 


6.92 


.563 


12.30* 


13 


3.71 


3.97 


4.29 


1.20 


.203 


5.94* 


14 


2.29 


2.20 


3. 49 


,08 


.30 7 


.28 ns 


15 


3.52 


3.85 


4 .19 


3.28 


.325 


10 .08* 


16 


2.37 


2.89 


4 .10 


4 .49 


.2 31 


19 .37* 


17 


1.97 


2 .13 


3.97 


.54 


.232 


2.35 ns 


18 


2.97 


4. 46 


4.68 


49 .70 


. 429 


105.71* 


19 


3 .13 


3.83 


3.64 


12 .47 


.454 


27.46* 


20 


3.04 


3.94 


4. 12 


18.34 


.375 


48.90* 


21 


1. 87 


2.07 


3.25 


1.87 


.239 


7.81* 


22 


3.03 


3. 43 


3. 40 


4-91 


.240 


20.41* 


23 


1.80 


2.43 


3.07 


12.27 


.577 


21 .26* 


24 


3.08 


3. 79 


3.52 


3.47 


.3 89 


34 .59* 


25 


2.77 


3. 71 


3.49 


23.61 


.747 


31.58* 


26 


3.29 


4.39 


3.74 


29 .32 


.843 


34 .75* 


27 


2.08 


2.77 


3.03 


16 .79 


.744 


22 .56* 


28 


1.58 


3.01 


4. 10 


59 .73 


. 858 


69.96* 


29 


1.55 


3.02 


4 .79 


45.98 


1.60 4 ■ 


28.66* 


53 


.3.06 


3.40 


3.42 


2.98 


.261 


11. 43* 


54 


4.50 


4.48 


4.68 


.16 


.382 


.43 ns 


55 


3.64 


3.37 


3.21 


2 .90 


.536 


5.41* 


56 


2.56 


2.96 


2.81 


3.13 


.245 


12 .76* 


57 


3.44 


3.44 


3.55 


.07 


. 382 


.20 ns 


58 


4.11 


4. 10 


4.52 


1.00 


.738 


1.35 ns 


59 


3.85 


4.07 


3.97 


.66 


.312 


2.14 ns 


60 


3.01 


3. 16 


3.27 


1.00 


.332 


3.0 3 ns 


61 


2.63 


2. 75 


2.99 


1.37 . 


.379 


3.6 3 ns 


62 


3.07 


4.05 


4.08 


26 .03 


.39 4 


64.98* 


63 


4 .22 


■ 4.74 


4.79 


7.15 


. 326 


21.91* 


64 


4.23 


4. 32 


4. 37 


.32 


.29 4 


1.10 ns 


65 


2.21 


2.86 


2.9.3 


11.05 


.432 


25 .58* 


66 


3.10 


2. 83 


3.07 


.58 


. 76 4 


. 76 ns 


67 


1.96 


2.39 


2.31 


3.48 


.26 8 


12.97* 
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TABLE A 



T h^m 

JL WW ill 




""S M 4^ 






A 


n 


c 


68 


9 74 


"5 ^ Q 
J.JO 


J.Jo 


69 


1 9fi 


"3 Q /I 
.-r • O 4 


"3 70 


70 


3 16 


"3 9 0 


"3 CC 
J . J J 


71 


j • j j 


a n i 


a n "7 
4 . U / 


72 


2 84 


J • z J 


"3 17 


73 


4 17 


J » o J 


4 9fi 


74 


9 62 


j • U 4 


"3 H yl 
J . U 4 


75 


3.44 


4 90 


4 10 

4 • 1U 


76 


2 .45 


7 SQ 


J . D O 


77 


1 .53 


1 82 


9 1 0 


78 


3 . 34 


4 16 


j • _7 u 


79 


4 . 36 


4 55 
*t . *j j 


4 90 

*T • Z J 


80 


3 . 87 


3 Q 1 

•J • V J 


7 R7 
J . o J 


81 


2.23 


3 74 


7 9 ^ 


105 


4.07 


4 01 


9 S 7 


106 


2 . 71 


3 1 Q 


J . j j 


107 


3 . an 


1 01 


9 R 

.DO 


10 8 


3 13 

*J . X J 


.) • j6 


7 70 


109 


2 41 


7 7Q 
J • j:? 


"3 fi /I 
j * U 4 


110 


2 80 


7 0 Q 


7 7 Q 
j . / o 


111 


3 34 
j • j ^ 


7 £ 0 


1 S 9 


112 


2 nfl 


j . ji 


*3 C Q 

J.JO 


113 


3 1R 

J . X w 


7 ^0 


4 0 9 
4 • U Z 


114 


4 4 7 


4 £ ^ 


4 n s 

4 • U J 


115 


1 71 


9 OS 


9 AT 
Z . O 1 


116 


J * *x X 


j • ±y 


"3 7 *3 
J • / J 


117 


3 00 


4 10 

4 w xU 


*3 0 1 


1J.8 


3 OS 

J • KJ J 


7 40 


9 9£ 
Z • ZD 


119 


3 86 


4 91 

4 • Z ± 


*3 Q 4 
j . 4 


120 


"5 6 1 


a o a 


9 71 
Z • / 1 


121 

X 4L> X 


1 0 ^ 


7 Q 0 


9 11 
Z • 1 X 


122 


4 0 4 


4 £ 0 


/I "3 7 


123 

■1. 4L> mj 


J.J/ 


*3 £ 7 


*3 QQ 

j • oy 


124 


3.54 


4 98 

T • £ O 


7 00 


125 


2.80 


3.36 


2.24 


126 


2.93 


3.49 . 


3.54 


127 


2.66 


3.06 


2.60 


128 


3.34 


3.52 


3. 87 


129 


3.39 


3.36 


3. 81 


130 


2.58 


3.81 


4.41 


131 


1.93 


3.02 


3.07 


132 


3.76 


4.26 


3.33 


133 


3.77 


4.81 


2. 87 



-Continued 



ss 


MSW 


F 


Compare 




Ratio 


13.28 


.404 


32.86* 


7.48 


. 263 


28.46* 


1.63 


.455 


3.58 ns 


10 . 15 


. 270 


37.58* 


3.0 8 


. 353 


8.72* 


0.61 


. 80 7 


0.76 ns 


4.14 


.220 


18.83* 


1 z .00 


. 366 


32 . 81* 


J j . 50 


.6 41 


52 .56* 


C "3 C 

J . Jo 


.957 


5.60* 


Iz . J J 


. 809 


15 .2 2* 


0.06 


. 349 


0.20 ns 


0.00 


.6 48 


0.00 ns 


"3 O C\ (Z 

Jo.Uo 


1.062 


35 . 82* 


0 . Z 4 


. 319 


0.74 ns 


10 . 1 3 


. 359 


28.21* 


0 . 0 o 


. 281 


2.41 ns 


1 . 76 


. 351 


5 .00* 


23.34 


. 750 


31. 11* 


1.90 


. 342 


5.56* 


0 . 79 


. 309 


2.54 ns 


15 . 12 


• 522 


28.95* 


3 . 40 


. 410 


8.28* 


0.93 


. 16 8 


5.51* 


2 . 82 


. 319 


8.84* 


1.3 8 


.650 


2.12 ns 


33.57 


. 454 


73.95* 


4.52 


. 462 


9 .78* 


2 . 74 


. 595 


4.60* 


5.34 


. 187 


28.56 * 


0 .00 


. 34 4 


0.00 ns 


8.51 


. 228 


37.27* 


0.09 


.543 


0.17 ns 


10 . 27 


,694 


14 . 79* 


5 .99 


.236 


25.40* 


6 .50 


.296 


21.93* 


3. 81 


.360 


10 .5 8* 


0.74 


.404 


1.84 ns 


0.03 


.357 


0.0 8 ns 


33.80 


2.033 


16.63* 


28.53 


1.118 ' 


25.51* 


4.23 


.670 


6 .32* 


25 .08 


.511 


49 .04* 
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TABLE D 



T-TEST OF DIFFERENCES ON ITEMS OF THE ACTIVITY CHECKLIST 
FOR GROUP A, SPRING 1971 TO SPRING 1972 





Difference 


t-Value 




Difference 


t-Value 


Item 


of Means 


(Related 


Item 


of Means 


( Rf?lo t eel 






Groups ) 






Gpoudj; ) 

V -A. N-' VA / 


1 


.020 


.16 ns 


67 


. 173 


1.14 ns 


2 


.207 


1.31 ns 


68 


• 53Q 

" J mJ 




3 


• 236 


1.68 ns 


69 


.238 


1.37 ns 


4 


.051 


. 50 ns 


70 


. 213 


1*41 ns 


5 


.023 


.14 ns 


71 


. 259 


2.83* 


6 


-.097 


- . 63 ns 


72 


.32? 


2 . 35* 


7 


-.140 


-1.40 ns 


73 


-.129 


- . 69 ns 


8 


.768 


4 .85* 


74 


. 0'l6 


. 38 ns 


9 


.206 


1.37 ns 


75 


. 574 


5. 18* 

^ . jl u 


10 


-.072 


-.45 ns 


76 


.437 


3.23* 


11 


.914 


• 95 ns 


77 


.146 


.72 


12 


.361 


2.31* 


78 


. 331 


1 . 42 ns 


13 


-.065 


-.66 ns 


79 


. 260 


1.83* 


14 


-.054 


-.33 ns 


80 


. 054 


. 34 ns 


,15 


-.002 


-.02 ns 


81 


.659 


2.76* 


16 


.367 


3.02* 


105 


-.016 


-.14 ns 


17 


. 049 


.41 ns 


106 


• 315 


3.19* 


18 


1 . 047 


6.O3* 


107 


-.080 


-.52 ns 


19 


.549 


3.30* 


108 


. 017 


-.14 ns 


20 


.604 


4 .89* 


109 


.635 


3.02* 


21 


.133 


1.19 ns 


no 


. 082 


• 55 ns 


22 


.113 


• 95 ns 


Hi 


-.169 


-1.12 ns 


23 


-.024 


-.19 ns 


112 


.344 


1.65 ns 


21 


• 384 


3.32* 


113 


. 241 


1.75* 


25 


.213 


I.69 ns 


114 


-.032 


-.26 ns 


26 


.589 


2.26* 


115 


• 319 


2. 50* 


27 


. 59i 


2.49* 


116 


-•390 


-2.49* 


28 


.701 


2. 82* 


117 


.835 


4 . 54* 


29 


.573 


2.81* 


118 


-.010 


-.07 ns 


53 


.151 


1.26 ns 


119 


.191 


. 92 ns 


54 


-.239 


-1.90* 


120 


.217 


1.77* 


55 


.078 


.64 ns 


121 


.068 


. 39 ns 


56 


• 339 


3.04* 


122 


.462 


3.47* 


57 


-.031 


-.29 ns 


123 


-.160 


-.86 ns 


58 


.046 


.29 ns 


124 


• 319 


1.95* 


59 


.189 


1.92* 


125 


.337 


3.46* 


60 


.198 


1.58 n s 


126 


.420 


3-52* 


61 


,156 


1.13 ns 


127 


.280 


1.71* 


62 


.514 


4.37* 


128 


.125 


.83 ns 


63 


• 334 


2.31* 


129 


-.224 


-1.59 ny 


64 


• 133 


1.18 n s 


130 


• 073 


• 32 ns 


65 


.470 


3-75* 


131 


.452 


1.88* 


66 


-.285 


-1.73* 


132 


.306 


1.38 ns 








133 


.813 


4.27* 
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TABLE E 





PLANNiSu INDEPENDENT CONTRASTS 


ON ITEMS OP 


THE ACTIVITY 


CHECKLIST 






FOR GROUP 


A VS GROUPS 3 & C, 


SPRING 1972 




Item 




Me ans 




ss 


MSW 


F 




A 


B 


C 


Compare 




Ratio 


1 


2.27 


2.37 


2.33 


2.0 8 


.'575 


3.62 no 


2 


3.77 


3.51 


3.54 


1 . 32 


.591 


2.2 4 no 


3 


2.79 


3.04 


2.51 


0 .59 


.610 


0.9 6 ns 


4 


3.31 


3. 71 


3 .72 


0.01 


.430 


0.0 3 ns 


5 


2.25 


2. 81 


2.78 


2.97 


. 340 


8.74* 


6 


2.78 


3.62 


3.79 


0 . 75 


.2 89 


2.59 ns 


7 


1.15 


1.64 


1.65 


0.65 


• aft* # V 


3.81 ns 


8 


2.6 7 


3.54 


3.48 


0 .09 


.4 86 


0 . 19 ns 


9 


2.79 


3. 86 


4 .07 


4.65 


.719 


6.47* 


10 


3.13 


4.04 


3.74 


0 .11 


.539 


0.21 ns 


11 


2.22 


2.63 


2.77 


0.02 


. 471 


0.05 ns 


12 


2.85 


3. 71 


3.61 


0 . 13 


.620 


0.21 ns 


13 


3.23 


3.97 


3.71 


0 .40 


. 279 


1.45 ns 


14 


2.53 


2. 16 


2.21 


0.06 


. 20 2 


0.28 ns 


15 


3.49 


3. 76 


3.91 


1.09 


. 358 


3.05 ns 


16 


2.92 


2. 73 


2.67 


0.0 8 


. 226 


0.36 ns 


17 


2.23 


2.23 


2.27 


0 . 59 


. 284 


2.07 ns 


18 


4.04 


4. 43 


4 .32 


0 . 89 


.271 


3.30 ns 


19 


3.19 


3. 85 


3.66 


0 .00 


. 449 


0.00 r.s 


20 


3.66 


3.95 


3.80 


0.18 


.29 3 


0.60 ns 


21 


2.38 


2.22 


2.33 


0 .67 


. 212 


3.16 ns 


22 


3.33 


3.48 


3.51 


0.95 


.250 


3.80 ns 


<so 


2.02 


2.36 


2.78 


9.0 3 


.518 


17.44* 


24 


3.74 


3. 84 


3 .83 


0 . 80 


. 257 


3.11 ns 


25 


J • 


3 . 83 


3.83 


12.04 


.692 


17.39* 


26. 


3.59 


4. 30 


4.24 


2 . 33 


. 80 7 


2.89 ns 


27 


2.93 


2. 73 


2.64 


0.01 


. 806 


0.01 ns 


28 


2.53 


3.32 


3.37 


18 .14 


1.372 


13 .82* 


29 


1.97 


2. 86 


2.28 


6 . 16 


1. 430 


4.31* 


53 


3.29 


3.48 


3.4 9 


0 . 75 


.191 


3.95 ns 


54 


4.37 


4.53 


4.63 


0 . 78 


,274 


2.83 ns 


55 


3.70 


3. 13 


3.12 


6 . 39 


.589 


10 .86* 


56 


2.90 


2. 95 


3.01 


0 . 13 


.239 


0 . 81 ns 


57 


3.43 


3.62 


3.76 


1.30 


.350 


3.73 ns 


58 


4.14 


4.41 


4 .39 


1.23 


.490 


2.51 ns 


59 


4.05 


4.07 


3.9 7 


0.01 


.267 


0.05 ns 


60 


3.20 


3.15 


3.22 


0 .00 


.266 


0.01 ns 


61 


2.76 


2.85 


3.03 


0 .59 


. 326 


1.80 ns 


62 


3.63 


4 .11 


4 .14 


4 .67 


.384 


12.19* 


63 


4.63 


4.08 


4 .69 


0 . 27 


.159 


1.70 ns 


64 


4 .34 


4.21 


4.18 


0 . 42 


.423 


0.99 ns 


65 


2.64 


2.91 


2.64 


0 .33 


.563 


0.59 ns 


66 


2.71 


2.93 


2.90 


0.85 


.671 


i.27 ns 


67 


2.19 


2.43 


2.39 


0. 87 


.276 


3.16 ns 
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TABLE E —Continued 



1 tern 




Means 






A 


B 


C 


b o 


3 .32 


3.48 


3.33 


69 


3 :45 


3.92 


3.74 


79 


3.54 


3.22 


3.69 


*7 T 


3 . 82 


4.03 


4 .03 


7z 


3 . 26 


3.40 


3.56 


73 


4.0 8 


3 .83 


4.24 


"7 ,1 
/ 4 


2 . 69 


3 .06 


2.85 




4 .11 


4 .34 


4.09 


76 


2 .99 


3,71 


3.64 


"7 "7 

11 


1.81 


1.85 


1.96 


n o 
/o 


3.6 7 


3 .96 


3.46 


"i a 

79 


4 .65 


4 .66 


4.43 


80 


3.90 


4.03 


3. 74 


ol 


2 . 83 


3.60 


3.26 


1 A IT 


4.09 


3. 83 . 


3. 82 


T A £ 
10 0 


2.99 


3.30 


3.30 


TAT 

10 7 


3.78 


3.63 


3.94 


T A O 
10 0 


3 . 13 


3.33 


3.26 


10 9 


3 . 15 


3. 44 


3.24 


1 1 A 

1 10 


2. 91 


2.99 


2.88 


1 T '» 

lxl 


3.18 


3.51 


3.44 


1 lz 


3 .'0 5 


3.45 


3.38 


11 J 


3.43 


3.57 


3.72 


114 


4.47 


4.63 


4 .69 


lib 


2.0 4 


2.33 


2.33 


116 


3.00 


3.12 


2.87 


ITT 

117 


3.9 2 


4 .23 


4.17 


ilo 


3.05 


3 .29 


3.42 


119 


4.01 


4 .09 


3.99 


1 O A 

120 


3.91 


4.08 


4.07 


TOT 

lz 1 


4 .10 


3.92 


3.71 


TOO 

lz Z 


4 . 48 


4 . 72 


4.58 


123 


3.33 


4 .27 


3.88 


i. Z 4 


■i . y 3 


'4.12 


3.99 


125 


3.21 


3.24 


3 .15 


126 


3.40 


3.36 


3.44 


127 


2.98 


3.03 


2.98 


128 


3.48 


3.54 


3. 49 


129 


J . 4 JL 


3.30 


3.27 


130 


2.55 


3.49 


3. 75 


131 


2.42 


2.81 


3.05 


132 


4.09 


4.16 


4. 12 


133 


4.64 


4.83 


4. 80 



SS 


MSW 


F 


Compare 




Ratio 


0 .21 


.423 


0 . 29 ns 


2. 70 


.442 


6 .09* 


0 .13 


.39 8 


0.33 ns 


0 . 88 


. 259 


3.38 ns 


0.93 


. 399 


2.33 n s 


0.03 


. 889 


0.04 ns 


1.25 


. 216 


5 . 77* 


0.24 


.321 


0.73 ns 


8. 76 


. 455 


19 .25* 


0 . 17 


.929 


0.18 ns 


0.03 


1.051 


0.03 ns 


0 .20 


.265 


0.77 ns 


0.01 


.664 


0.01 ns 


6.83 


. 883 


7.73* 


1.35 


-.407 


3.31 ns 


1.80 


,381 


4 .73* 


0.00 


.416 


0.00 ns 


0 . 49 


.438 


1.12 ns 


0.71 


.592 


1.20 ns 


0.02 


.357 


0.05 ns 


1.71 


.256 


6 .66* 


2.44 


. 715 


3.42 ns 


0.90 


.303 


2.98 ns 


0.71 


. 122 


5.86* 


• 1.59 


. 4 35 


3.65 ns 


0 .00 


.598 


0.00 ns 


1.46 


.419 


3 . 49 ns 


1. 78 


.426 


4.17* 


0.02 


.578 


0.03 ns 


0 .50 


.229 


2 . 16 ns 


1 .49 


.285 


5.24* 


0 .59 


.137 


4. 31* 


5.61 


.524 


10 . 70* 


0 .29 


.591 


0.49 ns 


r\ r\ i 
\J • \J JL 


.325 


0.02 ns 


0 .00 


. 230 


0.00 ns 


0.02 


.389 


0.04 ns 


0.02 


. 432 


0.0 4 ns 


0 .10 


. 30 5 


0.33 ns 


21.69 


1. 831 


11. 84* 


4 .89 


.1.165 


4. 20* 


0.06 


. 728 


0.08 ns 


0.61 


.189 


3.22 ns 
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APPENDIX P 
ANALYSIS INSTRUMENT SCORES 



The scores obtained from the Tape Analysis Instrument are 
ratios in which the number of tallies from a selected category or 
categories are compared to the number of tallies in some larger 
set of categories, of which the selected category (categories) 
is a subset. Categories selected from the numerator of each 
ratio are given first in the following list of score descrip- 
tions. In most cases, the denominator , or base for the ratio, 
wac total number of tallies, after the exclusion of "small 

9roup" and "uncategorized" behavior tallies. Scores with this 
denominator are followed by " (l) 11 . Scores which used all but 
"uncategorized H tallies as denominator are followed by " (2)". 
Scores which used tallies from some smaller set of categories 
as denominator (indicated in the latter part of the description) 
are marked " (3) " . 

Derivation of the General Index Score is described in the 
section of the study of "Instruments": "Tape Analysis Instrument". 



Overall 
*1. General Index Score 



Scores In Which Activity Dimension Predominates 

Laboratory related activities . 

-2. All laboratory related activity* 1 
*3. All pre-laboratory discussion 

2 

*4; All small group laboratory activities 

*5. Small group laboratory activities: proportion or pre- 
laboratory and laboratory time devoted to them.^ 

*6. All post-laboratory discussion^" 

Lecture-discussion related activities 

2 

7. All lecture discussion" 



Scores In Which Level And Subject Dimension Predominates 

Higher level 

*8. All higher level discussion"*" 

- {< 9. Higher level lab-related discussion: 1 

*10. Higher level lab-related discussion: proportion- of it in 
laboratory related discussion category^ 

*11. Higher level lecture discussion"^" 

*12. Higher level lecture discussion: proportion of it in 
lecture discussion category^ 
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*13. Higher level student questions (1) 
*14. Higher level teacher questions (1) 

Knowledge and translation 

15. All knowledge and translation (1) 

16. All knowledge and translation which is lab-related (1) 

17. All knowledge and translation which occured within lecture 
discussion category (1) 

Subject 

*18. All discussion dealing with laboratory procedures (1) 
*19. All discussion dealing with observations and data (1) 

Scores In Which Speaker And Mode Dimension Predominate 

Student speaker 

*20. All student verbal behavior (1) 

*21. All student initiated student talk (1) 

*22. All student questions (1) 

*23. Student laboratory procedure questions: proportion of 
them in pre-laboratory category. (3) 

*24. All student responding verbal behaviors (1) 

Teacher speaker: general categories 

25. All teacher verbal behavior (1) 

26. All teacher initiated teacher ta.lk (1) 

27. All teacher questions (1) 

28. All teacher response (1) 

Teacher speaker: in specific categories 

29. Teacher verbal behavior in lecture discussion format (3) 

30. Teacher verbal behavior in higher level prelab category (3) 

31. Teacher verbal behavior in lab observations & data, in 
post lab. (3) 

32. Teacher verval behavior in post lab, higher level laboratory 
discussion (3) 

33. Teacher verbal behavior in lecture discussion,, higher level 

34. Teacher verbal behavior in pre-lab (3) 

35. Teacher verbal behavior in post-lab (3) 

36. Teacher verbal behavior in laboratory (3) 

^Scores marked with an asterisk are those whose relatively 
high frequency is advocated by the developers of the new 
science curricula. 
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TAPE ANALYSIS INSTRUCTIONS 

I. Format Decision Aids 

1 . Check log sheet 

2. Set tape footage indicator to 0 

3. Listen to short segment of tape without analyzing; if 
in midst of tape, note footage indicator and phrase em- 
ployed to identify location on tape, before moving ahead. 

4. If tape begins with student noise for several f oet , use 
Lab Format; if subsequent events indicate that Lecture- 
Discussion, Post-lab should have been used, transfer tal- 
lies to. appropriate categories on the latter form, and 
continue analysis • 

5. If pre-lab extends beyond sixty tallies or so (five min- 
utes), spot check (after noting footage and phrase) to 
determine if the lab follows; an extended "pre-lab" 
with minimal reference to the upcoming lab should be 
coded under Lecture Discussion. 

6. Lab begins when the students actually begin to DO some- 
thing — usually signified by breaking into small groups. 

7. If after lab has begun, the teacher dominates the whole 
group from time to time, these segments should be re- 
corded under Laboratory — Large Group. 

8. When the teacher calls the whole group to attention, 
to begin extended discussion, analysis and interpre- 
tation of data, Post-Lab ahs begun, and should be re- 
corded on the Post-lab, Lecture-Disoussion form. 

9 . Movies 

Classify all pre and post movie discussion 

Treat the movie itself as a blank tape with the fol- 
lowing notes : 

Check every 150 ft. or so to see if movie is still 

running- 

Make note of movie at top of form being used to tally 
pre and post movie discussion. 

10. Tests: 

Paper and pencil tests: treat as movie, above. 
Lab practical test: treat as lab 



TAPE ANALYSIS INSTRUCTIONS 



Specific category directions 

1. Uncategorized includes such items as the following: 

oiience, noise (except during lab), roll call, announce- 
ments, teacher putting things on board 

directions — open books, page or lab number, etc, — 
NOT instructions in use of equipment or lab procedure 
to be followed. 

unrelated humor, anecdotes, stories — sometime?.-, however, 
the point of a stcry is directly related to a class- 
room objective; if in doubt, tally it in a content 
category and transfer if necessary. 

individual study time, which is clearly not a lab 

procedural discussion of exams, e.g. the Regents 

2. Be sparing in use of "Higher Level" category. The 
best clue that a segment of discussion is at the higher 
level lies in the responses of the students. If they 
are trying to apply, analyze, synthesize, or evaluate, 
the discussion is clearly at the "Higher Level". 

Be sensitive to the following situation: a pre-lab or 
post lab in which the teacher seeks to get students to 
interpret, analyze apply, or synthesize > or sets the 
scene for their doing so in the laboratory. If a 
teacher is trying to get the students involved in this 
type of activity, the discussion is at the higher level. 

(Specific interpretations of lab findings would be ca- 
tegorized under "interpreting lab data and Observations.) 

3. Student questions: 

If audible, classify by r-.ontent and context 
If inaudible, classify by context; if in doubt, and 
decision is between knowledge-comprehension and higher 
level, use former. 

Within a higher level sequence, a student question, res- 
ponse, or comment may be inaudible; Unless the teacher 
response gives reason to think otherwise, it can be 
assumed that the student talk was also at the higher 
level. 

When the discussion returns to knowledge components 
related to the higher level discussion, record these 
segments under knowledge and comprehension. 

Student reports 

Lecture discussion format 
Use 9 

Usually at knowledge-Comprehension level 
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TAPE ANALYSIS INSTRUCTIONS 

II. Specific category directions, continued 

5- Distinct teacher talk: words and message are clearly 
distinguishable . 

6. In the lab, "Lab Procedures, Directions" includes in- 
structions, cautions, distribution of equipment, etc. 
during lab. 

7. On the Discussion, Post-lab sheet, "Procedures" in- 
cludes tha above items if part of the post-lab; other- 
wise, directions are placed in uncategorized . 

8. Lab Observations, data includes: 
•Presentation of data 

Discussion of data (except for critical discussion of 

sources of error and interpretation of data) 
obtaining class means of data 

9- Higher level — lab, includes such things as 
Interpretation of data 

Search for sources of error or disagreement 
Includes interpretation and extrapolation behaviors 

10. Higher level 

Includes interpretation and extrapolation behaviors 

"How do you know" is often a' clue that higher level 
discussion is occuring. 

Review Bloom's Taxonomy of Educational Obj ectives for 
the distinctions between: 

Knowledge and Translation (Translation is a sub- 
category of Comprehension) 

Higher Level (All sub-categories and categories 
higher than "Translation" in Bloom's "Taxonomy) 
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TABLE 3 

PLANNED INDEPENDENT CONTRASTS ON TAPE ANALYSIS INSTRUMENT SCORES 





FOR 


GROUP A 


VS GROUPS 


B & C FALL 


1970 








Means 




SS 




F 


Item 


A 


B 


c 


Compare 


MSW 


Ratio 


1 








6 . 62 


0. 67 


9.83* 


2 


. 2898 


.7*189 


.8411 


l.bl 


0.04 


29 .29* 


3 


• 1396 


-3167 


. '33 4 3 


0. 48 


0.02 


20.91* 


4 


. 1607 


.'1715 


.4850 


O.63 


0.04 


17.13* 


5 


. 44.19 


.7132 


.6375 


0.34 


0.07 


5. 12* 


6 


. 0366 


. 2724 


. 1818 


0. 23 


0.02 


10.L>4* 


7 


.7100 


• ?509 


.1587 


1.61 


0. 0*1 


39.29* 


3 


. 030*1 


. 0*121 


• 0539 


0 . 00 


0 . 00 


2-13 ns 


9 


.u051 


. 0263 


.0364 


0.00 


0.00 


6.^2* 


10 


. 0278 


. 0378 


a I, fl A 

. 0488 


0 . 00 


0.00 


1.00 ns 


11 


• C253 


.0157 


. 0174 


0 . 00 


0 . 00 


1.09 ns 


12 


• 9691 


• 8570 


.8305 


0 . 10 


0 . 07 


1.44 ns 


13 


. 0018 


.0020 


. 0033 


0.00 


0. 00 


0. '18 ns 




. 007 '1 


. 0107 


. 01*15 


0 .00 


0.00 


2.81 ns 


15 


.8547 


• 5702 


.51*13 


0 . 61 


0. 02 


38 . f|9* 


16 


.0564 


.1754 


. 2280 


0.13 


0.01 


16.^3* 


17 


.7982 


• 39'i7 


.2862 


1 . 32 


0.04 


36.96* 


18 


.0529 


.2228 


.2857 


0 . 26 


0.00 


51.99* 


19 


.0617 


. 164*1 


.1*158 


0 . 05 


0. 01 


8.15* 


20 


.1928 


. 1*409 


. 2078 


0. 00 


0.01 


0.27 ns 


21 


.0240 


. 0055 


.0239 


0.00 


0.00 


0.71 ns 


22 


.0231 ■ 


.0201 


.0310 


0 . 00 


0. 00 


0.08 ns 


23 


.7161 


.8760 


.819*1 


0.11 


0.06 


1.78 ns 


24 


.1155 


. 1151 


. 1 5 2 6 




0 . 00 


0.20 ns 


25 


.8070 


.8589 


.7920 


0 .00 


0.01 


0. 27 ns 


26 


*5378 


.6108 


• 5311 


0 . 03. 


0. 02 


r\ Ii /" 

0 . 46 ns 


27 


• 17(9 




. 10 }I 


U . UU 


u . UU 


n no M « 
u . u <l n s 


28 


.0910 


.0823 


.0775 


0. 00 


0. 00 


1.4 3ns 


29 


.8082 


.7393 


.(.476 


0.08 


0.06 


1.48 ns 


30 


.2706 


.3895 


.4877 


0.18 


0.15 


1.19 ns 


31 


. 2665 


.7633 


.u08l 


1.00 


0.10 


10.40* 


32 


. 0500 


.4561 


.4094 


0. 92 


0.09 


9-72* 


33 


• 5340 


.3832 


.2256 


0.33 


0.08 


4.3*1* 


34 


.07 4 4 


.9096 


.854 3 


0.27 


0.06 


4 .64* 


35 


• 3119 


.82*15 


.0785 


1.22 


0. 10 


12.69* 


36 


.2882 


.2537 


• 3187 


0.00 


0.04 


0.00 ns 
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TABLE C 



-TEST OF DIFFERENCES ON TAPE ANALYSIS INSTRUMENT SCORES 
FOR GROUP A BETWEEN FALL 1970 AND FALL 1971 

Item Differences T Value 

(Related Groups) 

1 .876 2.18* 

2 .230 2.29* 

3 .029 .38 ns 

4 .152 3-17* 

5 .215 1.63 ns 

6 . 1^0 1.27 ns 

7 -.230 -2.29* ' 

8 .06-2 2.29* 

9 .035 1.82 ns 

10 .053 1.42 ns 

11 .027 .95 ns 

12 -.167 -1.11 ns 

13 .001 1.04 ns 

14 .018 2.89* 

15 -.137 -1.69 ns 

16 .060 1.14 ns 

17 -.197 -1.57 ns 

18 .061 1.92* 

19 .013 .23 ns 

20 -.023 -.89 ns 

21 .006 1.06 ns 

22 -.002 -.40 ns 

23 -.083 -.49 ns 

24 -.026 -1.20 ns 

25 .023 .89'ns 

26 -.019 -.40 ns 

27 .037 1.64 ns 

28 • .005 .64 ns 

29 -.064 -.55 ns 

30 -.071 -.77 ns 

31 .069 .37 ns 

32 .128 1.23 ns 

33 .080 .54 ns 

34 .018 .13 ns 

35 .176 .85 ns 

36 -.072 -.84 ns 
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The Processes of Science Test 



This test is available from the Psychological Corporation, 30U 
East h!?th St., New York, N.Y. 100.17. It consists of forty multiple choice 
items. The following items were not scored in the calculation of class- 
room means for the present study: 

2 
11 
20 
21 
22 
26 
30 
33 
35 
ho 



APPEND7X H 

EDUCATIONAL OPINION SCALE 
Key: 

SP = Schirner Progressive ST = Schirner Traditional 

KP = Kerlinger Progressive KT = Kerlinger Traditional 

(See right hand margin) 

*'e all have beliefs, opinions, and attitudes about educational ideas, problems, 
and cluusroom procedures. Given below are fifty four opinions on such matters • 
This scale is an attempt to let you express your agreement or disagreement with 
these opinions. Respond, to each of the iteins as follows; 

1 • ngree Strongly 

2 , Agree 

3. Neutral 
h* Disagree 

£• Disagree Strongly 

For example, if you agree strong ly with a statement, you would fill in response #1 
for that statement on the answer form (IBM sheet). If you disagree with it, you 
would blacken response ffh (Use #2 pencil, please). Respond to each statement, but 
do not spend too much time on any one statement. 

PLEASE NOTE THAT THE RESPONSES FOR QUESTION #2 ARE FOUND TO THE RIGHT OF THOSE FOR 
QUESTION #1 . 

1. Field investigations, even if only on the school grounds are an essential SP 
part of an earth science course. 

2. Learning experiences organized around life experiences rather than around KP 
subjects is desirable in our schools. 

3» High school students should be told step by step what to do in the laboratory. ST 

h* The curriculum should contain an orderly arrangement of subjects that represent KT 
the best of our cultural heritage. 

5. Since life is essentially a struggle, education should emphasise competition KT 
and the fair competitive spirit. 

. 6. Large group instruction is preferable to small group instruction because of ST 
the economy of cost and time for preparation and presentation. 

7. Learning is essentially a process of increasing one's store of information KT 
about the various fields of knowledge. 

0. Teachers should encourage pupils to study and criticize our own and other KP 
economic systems and practices. 

9. flight from the very first grade, tep*ht<2S must teach the child at his own KP 
level and not at the level of the grad: 1 he is in, 

10. Education and educational institutions must be sources of now social ideas. KP 

11. Children need and should have more supervision and discipline than they KT 
usually get. 
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12. GUiucius should consider note-taking their most important classroom activity. £T 

13. a ouachur should have concern for mastery of concepts which develop .i cental SP 
liiume in a given course. 

1ti. ::uch subject and activity should be aimed at developing a particular part or KT 
the child's makeup: physical, intellectual, social, moral, or spiritual. 

1£. TuO tiu« view of education is so arranging learning that the child nr't'Imlly KT 
builds up a storehouse of knowledge that he can use in the future. 

16. "'nut is neeaed in the modern classroom is a revival of the authority f the KT 
teacher . 

17. Direct or actual experiences for the students are worth the extra time SP 
necessary to make provision for them. 

18. Group discussion of laboratory results should follow each laboratory activity, SP 

19. The public school should take an active part in stdjmilating social change. KP 

20. A teacher should use most student ideas that arise spontaneously during SP 
discussion. 

21 . Learning is experimental; the child should be taught to test alternatives KP 
before accepting any of them. 

22. A textbook, if used, should be used only as a point of departure for the SP 
reading material in a class. 

23. Generally, students get more from teacher demonstrations than from laboratory ST 
activities. 

2I4. Correct answers are the most important outcome of laboratory activities. ST 

25. Qnotional development and social development are as important in the evalua- SP 
tion of pupil progress as academic achievement. 

26. The organization of instruction and learning must be centered on universal KT 
ideas and truths if education is to be more than passing fads and fancies* 

27. One of the big difficulties with modern schools is that discipline is often KT 
sacrificed to the interests of children. 

28. Schools should teach children dependence on higher moral values. KT 

29* A teacher should have concern for the quantity of specific concepts that may ST 
be mastered. 

30. The curriculum consists of subject matter to be learned and skills to be KT 
acquired. 

31 • The learning of proper attitu des is often more important than the learning KP 
of subject matter. 
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32, It is better to use commercial tests whicj accompany a textbook th°o l rt -ri/>r. p.'f 
made tests because commercial tests measure course material be tier. 

%33. wuiuenc participation should be encourage! only during time open for discussion, ST 

3l. kouUs of education should be dictated by children's interests and needs^ KP 

as veil as by the demands of society. 

3$. Children should be taught that all problems should be subjected to critical KP 
.i:«d objective scrutiny, including religious, moral, economic, and *>o<inl 
problems, 

36. ii teacher should give textbook assignments with specific objoctive^ * v the Sp 
individual. 

37. Assignment of seats to students is necessacy for good discipline* CT 

38. True discipline springs from interest, motivation, and involvement in live KP 
problems • 

39. To reduce cpnfusion, students should know in advance the desired result of ST 
a laboratory activity, 

UO. Standards of work should not be the same for all pupils; they should vary KP 
with the pupil* 

I4L Sarth science should be taught as an integrated discipline without regard SP 
for boundaries between geology, astronomy, meteorology or oceanography* 

h2. Teachers should keep in mind that pupils have to be made to work. KT 

1*3 • Often it is desirable to hold laboratory sessions more than once a week. SP 

Ub. Schools of today are neglecting the three R's. KT 

u5« We should fit the curriculum to the child and not the child to the curriculum. KP 

U6. The healthy interaction of pupils one with another is just as important in KP 
school as the learning of subject matter. 

U7. Teachers need to be guided in what they are to teach. No individual teacher KT 
can be permitted to do as he wishes, especially when it comes to teaching 
children. 

uo. I^vclopment of a scientific vocabulary is the primary aim of a good earth ST 
science course. 

h9* Small group student discussion of earth science topics helps students under- SP 
stand tilings better. 

fj>0. Subjects that sharpen the mind, like mathematics and foreign languages, need KT 
greater emphasis in the public school curriculum. 
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51. Pre-tests of a diagnostic nature ar6 worth the time required to administer 
vhem. 

52. r^cyond a good rock and mineral colic ction, earth science teaching requires 
little in the way of laboratory- materials. 

53. It is more important that the child learn hou to approach and solve problems 
than it is for him to master the subject matter of the curriculum. 

5U. Tests should include questions based on things learned in the laboratory. 
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The next twenty questions are designed to tect your knowledge of Earth Science. ' 
Please answer all items to the best of your ability. Begin now, and put your 
first answer after number 30 on your answer sheet. 

30. The three beakers in the diagram each contain a different liquid. Each also N 
contains an icecube. Which statement is the best inference you can draw from 

this observation? 

1. the liquids are of equal density 

2. liquid A is more dense than liquid C 

3. liquid B is more dense than liquids A and C 
k* liquid C is more* dense than liquids A and B 

^ w &♦ - 

31. By observing the sky at different times during the night one is able to N 
conclude that: 

1. stars appear to have a definite east-west motion trend but retain 
their positions with respect to each other 

2. stars appear to move in a random manner 

3. stars appear to remain stationary in the skyjthey have no apparent motion 
the shape of constellations change throughout the night 

32. When it is noon, Wednesday, on Guadalcanal (approximently l60° E longitude), 
what day is it in the United States? 

1. Tuesday 

2. Wednesday 
3 • Thursday . 

H. Friday 

N 

33 • Most of the energy that the earth receives from the sun: 

I. is retained indefinitely by the earths oceans 

2. is re-radiated as infrared radiation 

3. is absorbed into the interior 
h* is reflected off clouds 

3U • What is the longitude of a ship whose chronometer reads k P.M. Greenwich tijne 0 
at noon? 

1. k° east 

2. hoo west 

3. 60° west 
U* 60° east 



3$* When the moon casts its umbra on a portion of the earth 1 s surface, which 0 
eclipse will occur? 

1. total solar 

2 . total lunar : • 

3. partial solar 
U. partial lunar 



36. A lawn with sandy soil needs. watering much more frequently than a lawn with N 
clay soil. This is because sand has a: 

1. slower infiltration rate *KEY: N = NEW CONTENT 

2. greater porosity 0 « OLD CONTENT 
3* greater penmeability 

greater capillarity 
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37 • V/iiat is the belt of high-pressure cdms located about 30° north and south pi* 
the equator called? 
3 . doldrums 

2. horse latitudes 

3. trades 

\\% westerlies 

38. What do isobars that are far apart indicate about wind velocitcs? 
1- high 

2. low 

3 . moderate 
k • nothing 



0 



Below are four columns of sedimentary rock (A,B,C,D). 
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39 • Which rock column was closest to the' source of volcanic ash? 

1. column A 

2. column B 

3. column C 
I*, column D 

U0. Which rock column exhibits the greatest stability of depositional environment? 

1. column A 

2. column B 
3» coulmn C 
h • coulmn D 

U.. Which rock type provides best time correlation from one column to another? 

1 . limestone 

2. volcanic ash 
3» shale 

h . sandstone 



N 



N 



N 
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Seismic vibrations radiate out from the focus point of an earthquake. By 
observing the ai-rival times of the P and S waves on various seismograms, the 
folio /ins time-di stance graph was constructed. Use the following time-distance 
graph to help ycu answer questions i|2-hl|. 
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If a station is located 2,000 km away, the P waves would arrive in approxLmontly ; ( 
how many minutes? 

1. 1-3 minutes 

2. 3-5 minutes 

3. 5-7 minutes 
U. ' 7-9 minutes 

What would be the app.roximent difference in arrival time in minutes of the p N 
and S waves on a seismograph if an earthquake occured U000 km. away? : , 

1. 0-2 minutes 

2. 2-U minutes 
3^ U-6 minutes 
U. 6-8 minutes 

If you were looking at a seismogram and the arrival time of the P wave was .10:00 N 
A.M. and the S waves didn't arrive until 10:06 A.M., how far away in km. did the 
earthquake occur? 

1. 2500-3500 

2 . U000-5C00 

3. 5500-6500 
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k$* What is the name of the feature at X ? 

1 ♦ caldera 

2 . cone 

3 ♦ crater 

U# laccolibhic dome 

U6. How was the feature at X foiled? 
1. erosional laccolith 

2» erosional remnant of an igneous intrusion 
3« piling up of magma or cinders 
U. thrust fault 




U7 • The chief mineral found in limestone and marble is: 

1 * quartz * 

2 . mica 

3. calcito 
U. feldspar 

h8. What is the sediment or rock source of marble? 
1. granite 

2 ♦ limestone 

3 • shale 
h • sand 

U9. What are the rock fragments called that accumulate at the foot of cliffs 
because of the action of gravity? 
1. delta 

2 ♦ peneplane 

3 • stippe 
h . talus 



THANK YOU! 

(please turn in booklets and answer sheets seperately.) 
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EARTH SCIENCE TEST-FORM B 



The next twenty questions are designed to test your knowledge of Earth Science. ' 
Please answer all items to the best of your ability. Begin now, and put your 
first answer after number 82 on your answer sheet. 

82. ' A student notes and records a series of temperature readings. Which statement 
describes besb an observation rather than an interpretation? 

1. bhe thermometer column rose k° in five minutes 

2. ohe thermometer readings indicate the average kjnetic energy of the 
molecules 

3* the thermometer contains colored alcohol 
k. temperature is proportional to heat 

33 • V/hat is the light called that is reflected from the dark portion of the moon 
at its new crescent phase? 

1. earth shine 

2 . penumbra 
3 • rays 

k . umbra 

8i|. Students observed and recorded the point of sunset over a period of two months. 
At the start of their observations the sun was setting in the north west. On 
the last day of thoir observations the sun set in the south west. Which season 
started during their observations? (Seasons given are for Northern Hemisphere) 

1. Summer 

2. Autumn 

3 . Winter 
h • Spring 

85 • Convection cells have developed in the beaker 
of water shown to the right. Choose the point 
at which heat is probably being applied. 

1. A 

2. B 
3- C 
J*. D 




86. What is the name of a very light- weight spongy volcanic rock? 

1. basalt 

2. granite 
3» obsidian 
li. pumice 



1*8 

87. WiU.cn of the following is one way by which longitude can be determined on 0 
board ship? 

1. by determining the number of degrees the sun is above the horizon 
looking south 

2. by looking at your watch and comparing this to Greenwich time 
3* by measuring the velocity of the ship 

U. by comparing your time by the sun, to Greenwich time 

88. If the earth's axis were inclined more than 2$g° what would the winters be 0 
like in the Northern Hemisphere? 

1. more moderate 

2 • colder 

3 • hotter 

U. stay about the same 

89 • In the spring of the year a depression in the ground in New York State is N 
observed to have snow on its east, south and west slopes, but no snow on the 
northern slope. This is chiefly because: 

1. the prevailing southerly winds would strike that face most directly 

2. the soil on the north slope is probably darker than the other slopes 
3* snow fall is not as great on the north slopes 

U. on the average, the rays of the sun are more direct on the north slopes 

90. What are the winds called that blow towards the equator from the horse latitudes? N 

1. jet streams 

2. polar easterlies 

3. prevailing westerlies 
'U ♦ trades 

91* Which of the following relationships between precipitation (P) and potential N 
evaporotransperation (PE) indicate a humid climate? 

1. P_ 

PE " 1 

2. PE 



3. P_ 
PE 

U. PE 

p 



1.5 
1.5 



92. The weather instrument that gives a continuous record of the atmospheric pressure o 
is the; 

1 • baragraph 

2 • mercurial barometer 
3 • thermograph 

h • anemometer 
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93 • Schist is what kind of rock? 
1 ♦ igneous 

2. metamorpliic 

3 . sedimentary 

U« it isn't a rock, it is a sediment 

9k* Along which feature are most of the world's best harbours located? 

1. barrier reefs 

2. emergent shorelines 
3« lagoons 

U. submergent shorelines 
' Use the sketch below for the following two questions. 



95. 



96. 




Which of the following best explains how a mountain such as the one at C was 
formed? 

block faulting 
folding of beds 
thrust faulting 
volcanic eruptions 



1. 
2. 
3. 
U. 



Which type of mountain is shown in the diagram? 
1. block mountain 
2 • complex mountain 
3« thrust-fault mountain 
i|. folded mountain 



97. Which graph below indicates the relationship between crystal size and rate of 
cooling? 
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Use the following diagram to answer the next four questions. 
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<?8. The elevation of point A is: 

1. 100-150 feet 

2. 150-200 feet 

3. 200-250 feet 
U. 250-300 feet 

99. The steepest slope indicated on the map is along: 

1. AD 

2. AC 

3. FE 
U. FC 

100. The entire contour map represents a (an): 

1 . isoline 

2 . gradient 

3. field 
k • vector 

101. The best profile of the section from H to D is: 
/ 



N 



J 



N 



N 



N 




EARTH SCIENCE TEST -FORM C l6l 

The nexo t./enty questions are designed to test your knowledge of Earth Science. , 
Please answer all items to the best of your ability. Begin now, and put your 
first answer after number 13U on your answer sheet. 

13U • Which eclipse occurs during the full moon phase? A 0 

1 . lunar 

2 . partial 
3 • solar 

h • total 

135 • " J^ph of annual sunspot numbers for the years 1?01~ 1965 shows maximum cuncpot ^ 
activity for the years 1907, 1917, 1928, 1937, 19U8 and 1950, and lo.i sunspot 
activity for the years 1901, 1913, 1923, 1933, 19hk, 19&, 196iu Based on this 
trend, the next period of maximum sunspot activity should be around the year: 

1. 1966 

2 . 1968 
3- 1971 
h. 1975 

136. The earth is nearest the sun in which of our seasons? 0 

1 . x^all 

2 . Spring 
3 • Winter 
U • Summer 

137. faring the 'First Quarter 1 phase of the moon, the Apollo astronauts completed a N 
lunar landing. When they looked back at earth, they would see which of the 
following? 




138. The seasonal winds that bring heavy rainfall to India blow from what direction? 0 
1 • northeast 
2 . northwest 
3 • southeast 
h • southwest 

139* Two aluminum cans of the same size, one having a shiney surface, the other a N 
black surface, were each filled with hot water of the same temperature, and 
covered. After 20 minutes, which statement do you expect the data would 
support? 

1. the can with the black surface would cool most quickly 

2 . the can with the shiney surface would cool most quickly 
3* both will cool at the same rate 

U. no cooling will occur 
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110. '.uiau is that portion of the atmosphere characterized by decreasing temperatures 0 
as altitude increases? 

1 . exosphere 

2. ionosphere 

3 . stratosphere 
h* troposphere 

111. Temperature changes are somewhat greater during the year in the Northern Hemisphere 
vhan u\oy are in the Southern Hemisphere. This is chiefly because the Northern 
Hemisphere: N 

1. receives more involution during the year 

2. has less circulation of the atmosphere and hydrosphere 

3. has a greater amount of thermal pollution 

H. has less water mass to moderate the temperature 



li;2. How was the mountain in diagram A formed? 
1. by a block fault 
2* by a thrust fault 
3. by a laccolithic intrusion 
H. by the eruption of a volcano 



li;3. What type of mountain is indicated in diagram A? 

1. block mountain 

2. complex mountain 

3. dome mountain 

U- volcanic mountain 

lUi. YJhich graph best represents the relationship between porosity and grain size? 
Assume the grains are perfect spheres and in the closest packed arrangement. 
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ll+5. A course -grained igneous rock that always contains quartz and feldspar is: 0 

1. granite 

2. pumice 

3. obsidian 
k . basalt 
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The diagram below is a block diagram of sedimentary rocks. Layers A and 

2 contain mica flakes, layers B and D contain seashells and layers ? and G are 

made of rounded quartz pebbles. Use this information to answer questions 1U6-9. 




lU6. It is likely that layer A: 

1. was deposited under the same conditions as layer B 

2. was deposited at the same time as layer C 
3* is part of the same formation as layer C 
h. is part of the same formation as layer E 

1U7 • It is likely that: 

1. layer F was deposited after layer C was deposited 

2. particles in layer F were formed where they were deposited 
3» particles in layer F were rounded before they were deposited 
ii. rock layer F is not sedimentary 

ll|8. In comparing rock layers F and G, it is likely that: 

1. the particles in layer F were transported a shorter distance 

2. the particles in layer G were transported a shorter distance 

3. particles in layers F and G were transported the same distance 
h. particles in layers F and G were deposited in different media 

sequence of outcrops from left to right, can most probably be attributed 



Ui9. 
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1. deposition of sediments along the ridge 

2. two unrelated depositional environments 

3* deposition of various materials, folding, and subsequent erosion 

h. chance 



1$0. Which particle below would probably settle the fastest in a quiet pond? 

1. spherical high density particle 

2. a flat high density particle 

3. a round low density particle 
ii. a flat low density particle 
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l£U What are tho principle materials in granite? 

It calcdte and gypsum 0 

2. hornblend and augite 

3. pyroxene and amphibole 
U. quartz and orthoclase 

152* .JLut are the large cracLcs that develop in the ice as the results of strains 0 
set up by the uneven rate of movement of glaciers? 
1. crevasses 
2 • drumlins 
3 . cskors 
h • striae 

153 • In what ctage of its erosional cycle is a river that is cutting sideward but in 0 
which downward erosion has stopped 

1. maturity 

2. old age * 

3 • rejuvenated 
U# youth 



THAM YOU! 

(Please turn in booklets and answer sheets separately.) 
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